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=XVDPPHQIDVVXQJ
'LH YRUOLHJHQGH$UEHLW EHIDVVW VLFKPLW HLQHPQHXDUWLJHQ$QVDW] ]XU QLFKWLQYDVLYHQ$EODWLRQ GHV
%URQFKLDONDU]LQRPV XQWHU /XQJHQIOXWXQJPLW +LOIH WKHUDSHXWLVFKHU 6FKDOOIHOGHU 'DIU ZXUGH HLQ
JHHLJQHWHV H[ XQG LQYLYR 0RGHOO HQWZLFNHOW DQ GHQHQ GLH0DFKEDUNHLW HLQHU XOWUDVFKDOOJHVWW]WHQ
+,)8$EODWLRQ ]HQWUDOSXOPRQDOHU 7XPRUH JH]HLJW ZXUGH 'HV:HLWHUHQ ZXUGH HLQ WKHRUHWLVFKHV
0RGHOO GHU IOVVLJNHLWVJHIOOWHQ/XQJH HQWZLFNHOW DQ GHP6LPXODWLRQHQ GHV$EODWLRQVYRUJDQJV HU
IROJWHQ
0HWKRGHQ'LHDNXVWLVFKHQ(LJHQVFKDIWHQYRQ7XPRUJHZHEHXQGJHIOXWHWHP3DUHQFK\PZXUGHQH[
SHULPHQWHOOPLW+LOIHHLQHU%UHLWEDQG7UDQVPLVVLRQVPHVVXQJEHVWLPPW%DVLHUHQGDXIGLHVHQ'DWHQ
ZXUGHGLH+HL]OHLVWXQJIRNXVVLHUWHU6FKDOOIHOGHU LQ/XQJHQWXPRUHQEHUHFKQHWXQG LQHLQ%LR+HDW
0RGHOOEHUIKUW'LH6LPXODWLRQYHUVFKLHGHQHU$EODWLRQVVFKHPDWDZXUGHDXI7XPRUPRGHOOHXQWHU
VFKLHGOLFKHU*U|H DQJHZHQGHW'LH0DFKEDUNHLW HLQHU VRQRJUDSKLVFK JHVWW]WHQ+,)8$EODWLRQ
GHV ]HQWUDOHQ %URQFKLDONDU]LQRPV HUIROJWH DP WXPRUWUDJHQGHQ UHVH]LHUWHQ /XQJHQODSSHQ 'D]X
ZXUGHQGLHVRQRPRUSKRORJLVFKHQ&KDUDNWHULVWLNDGHV16&/&LPJHIOXWHWHQ/XQJHQODSSHQXQGGLH
WKHUPLVFKH :HFKVHOZLUNXQJ IRNXVVLHUWHU 6FKDOOIHOGHU DXI 7XPRUH YHUVFKLHGHQHU (QWLWlWHQ XQWHU
VXFKW =XU 8QWHUVXFKXQJ HURVLYHU +,)8(IIHNWH DXI GDV JHIOXWHWH 3DUHQFK\P ZXUGHQ GLH
6FKZHOOZHUWH EHJLQQHQGHU .DYLWDWLRQ XQG GHU HLQVHW]HQGHQ *HZHEHHURVLRQ EHVWLPPW ,Q HLQHU
7LHUPRGHOOVWXGLH HUIROJWH GLH XQLODWHUDOH /XQJHQIOXWXQJ DP 6FKZHLQ 'LH VRQRPRUSKRORJLVFKHQ
&KDUDNWHULVWLND GHU )OXWXQJVVWDGLHQ ZXUGHQ FKDUDNWHULVLHUW XQG WUDQVNRVWDO +,)8 DXI VLPXOLHUWH
+HUGHDSSOL]LHUW
(UJHEQLVVH/XQJHQWXPRUHEHVLW]HQDNXVWLVFKH(LJHQVFKDIWHQZLHSDUHQFK\PDW|VHV/HEHURGHU3URV
WDWDJHZHEH ZREHL JHIOXWHWH /XQJH GLH JHULQJVWH $EVRUSWLRQ EHVLW]W 'LH 6LPXODWLRQ ]HLJWH HLQH
DXVJHSUlJWH/lVLRQVELOGXQJGXUFK+,)8 LP]HQWUDOHQ/XQJHQWXPRU'LH$XVEUHLWXQJGHV$EODWL
RQVVDXPVLVWDEKlQJLJYRQ.|USHUXQG$EODWLRQVWHPSHUDWXUVRZLH3HUIXVLRQ6RQRPRUSKRORJLVFK
HUVFKHLQHQ/XQJHQWXPRUHDOVHFKRDUPH5DXPIRUGHUXQJHQXQGVLQGPHLVWNODUYRP3DUHQFK\PDE
JHJUHQ]W'HU+,)8 NRQQWH VRQRJUDSKLVFK JHVWW]W LQ ]HQWUDOH /XQJHQWXPRUH DSSOL]LHUW ZHUGHQ
'LH ORNDOH (UZlUPXQJ LP VROLGHQ *HZHEH GHV %URQFKLDONDU]LQRPV HUUHLFKWH 7HPSHUDWXUHQ YRQ
&&%HL+,)8,QWHQVLWlWHQEHUିଶNRQQWHHLQH*HZHEHURVLRQGXUFK.DYLWD
WLRQ LP 3DUHQFK\P QDFKJHZLHVHQ ZHUGHQ ,Q GHU 7LHUYHUVXFKVVHULH ZXUGH HLQ VWDELOHU
)OXWXQJV]XVWDQGEHUFDKLQDOOHQ7LHUHQHU]LHOW7UDQVNRVWDOHLQJHOHLWHWHU+,)8IKUWH]XU:lU
PHLQGXNWLRQ&LP]HQWUDOSXOPRQDOHQVLPXOLHUWHQ+HUG
'LVNXVVLRQ*HIOXWHWH/XQJHLVWHLQLGHDOHU6FKDOOOHLWHUGXUFKGHQWKHUDSHXWLVFKH6FKDOOLQWHQVLWlWHQLQ
GHQ /XQJHQWXPRU JHOHLWHW ZHUGHQ N|QQHQ 3UREOHPDWLVFK HUVFKHLQW GLH $XVEUHLWXQJ HLQHV DXVUHL
FKHQGHQ $EODWLRQVVDXPV 'HVKDOE VROOWH GDV 5DVWHU6FDQ 9HUIDKUHQ QXU DXI EHQLJQH 3UR]HVVH
=XVDPPHQIDVVXQJ

DQJHZHQGHWZHUGHQ0LW+LOIHYROXPHWULVFKHU6FKHPDWD ODVVHQVLFKJU|HUH$EODWLRQVUlQGHUHU]LH
OHQ ZHOFKH ]XU 7KHUDSLH PDOLJQHU 7XPRUH Q|WLJ VLQG :HUGHQ ]XVlW]OLFKH (LQIOVVH YRQ
/|VXQJVWHPSHUDWXUXQG3HUIXVLRQDXIGLH$XVEUHLWXQJGHV1HNURVHVDXPVEHUFNVLFKWLJWVFKHLQWGLH
+,)8$EODWLRQGHV]HQWUDOHQ%URQFKLDONDU]LQRPVXQWHUNXUDWLYHU=LHOVWHOOXQJPDFKEDU([SHULPHQ
WHOOZXUGHGLH0DFKEDUNHLWHLQHUVRQRJUDSKLVFKJHVWW]WHQ+,)8$EODWLRQJH]HLJW(VHUIROJWHHLQH
1HNURWLVLHUXQJPDOLJQHQ7XPRUJHZHEHV(LQH6FKlGLJXQJGXUFK.DYLWDWLRQNDQQLPJHIOXWHWHQ3D
UHQFK\PEHLKRKHQIRNDOHQ/HLVWXQJHQHLQWUHWHQZHOFKHMHGRFKEHUGHQ]XU7KHUDSLHEHQ|WLJWHQ
,QWHQVLWlWVZHUWHQOLHJHQ'LHXQLODWHUDOH/XQJHQIOXWXQJLQYLYRLVWRKQHWKRUDNDOH,Q]LVLRQGXUFKIKU
EDU XQG IKUW ]XU YROOVWlQGLJHQ 6FKDOOEDUPDFKXQJ HLQHV /XQJHQIOJHOV 'LH +,)8$EODWLRQ GHV
%URQFKLDONDU]LQRPV LVWXQWHU/XQJHQIOXWXQJGXUFKIKUEDU,QGHP]XU9HUIJXQJVWHKHQGHQ7KH
UDSLHIHQVWHU N|QQWHQ ]HQWUDOH 7 7XPRUH PLQLPDOLQYDVLY XQWHU NXUDWLYHU =LHOVWHOOXQJ DEODGLHUW
ZHUGHQ'LH(UJHEQLVVHGLHVHU$UEHLW OHJHQQDKGDVVPLWGHPYRUJHVWHOOWHQ9HUIDKUHQVDQVDW]HLQH
QHXDUWLJHPLQLPDOLQYDVLYH7KHUDSLHYRQ/XQJHQWXPRUHQP|JOLFKLVWGHUHQ(LQVDW]DP0HQVFKHQLQ
=XNXQIWHUIROJHQVROOWH
 
0RWLYDWLRQ

Ϭ
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ϴϬ
ϵϬ
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DŽƌƚĂůŝƚćƚ
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ͳ 
ͳǤͳ 
'DV%URQFKLDONDU]LQRP]lKOWLQ(XURSDQHEHQ3URVWDWDXQG%UXWVNDU]LQRP]XGHUYLHUWKlXILJVWHQ
.UHEVHUNUDQNXQJ$EEXQGLVWGLHIKUHQGH.UHEVWRGHVXUVDFKHEHLP0DQQPLWHLQHU0RUWDOL
WlWVUDWHYRQ:lKUHQGGLHVHEHL0lQQHUQVHLWGHQLJHU-DKUHQGHVOHW]WHQ-DKUKXQGHUWV
NRQWLQXLHUOLFKJHVXQNHQLVWJLEWHVHLQHQVLJQLILNDQWHQ$QVWLHJLQGHUZHLEOLFKHQ3RSXODWLRQ(XUR
SDVZHOFKHU LQGLHVHP-DKU]HKQWQRFKGLH0RUWDOLWlWVUDWHGHV0DPPDNDU]LQRPVEHUVWHLJHQZLUG
0DOYH]]LHWDO'LHVHU=XVDPPHQKDQJNRUUHOLHUWGLUHNWPLWGHP7DEDNNRQVXPGHPZLFK
WLJVWHQ 5LVLNRIDNWRU 0LW ]XQHKPHQGHU /HEHQVHUZDUWXQJ VWHLJW DXFK GLH :DKUVFKHLQOLFKNHLW HLQ
.UHEVOHLGHQ]XHQWZLFNHOQ'LHPHLVWHQ3DWLHQWHQVLQG]ZLVFKHQXQG-DKUHDOW'ULQJVHWDO











'LHNRPSOHWWHFKLUXUJLVFKH(QWIHUQXQJGHV/XQJHQWXPRUVELHWHWGHU]HLWGLHEHVWHQ+HLOXQJVFKDQ
FHQ EHLP QLFKW NOHLQ]HOOLJHQ /XQJHQNDU]LQRP 16&/& $OV FKLUXUJLVFKH 9HUIDKUHQ ZHUGHQ
7KRUDNRWRPLHRGHUPLQLPDOLQYDVLYGLHYLGHRDVVLVWLHUWH7KRUDNRVNRSLH 9$76DQJHZHQGHW'DEHL
ZLUG DP KlXILJVWHQ GHU EHIDOOHQH /XQJHQODSSHQ UHVH]LHUW /REHNWRPLH +DW VLFK GHU 7XPRU DXI
]HQWUDOHEURQFKLDOH6WUXNWXUHQGHV+LOXVHUVWUHFNWN|QQHQGXUFKEURQFKRSODVWLVFKH7HFKQLNHQPD
OLJQH*HZHEHHQWIHUQWZHUGHQ,VWGDV%URQFKLDONDU]LQRPDXIPHKUHUH/DSSHQHUVWUHFNWRGHUGXUFK
VHLQH/DJH FKLUXUJLVFK QLFKW GXUFK/REHNWRPLH UHVH]LHUEDU HUIROJW GLH NRPSOHWWH(QWIHUQXQJ GHV
/XQJHQIOJHOV'LHVZLUGDOV3QHXPRQHNWRPLHEH]HLFKQHWXQGLVWLQZHQLJHUDOVGHU)lOOHQRW
ZHQGLJ (LQH EHHLQWUlFKWLJWH /XQJHQIXQNWLRQ VWHOOW HLQH .RQWUDLQGLNDWLRQ IU GLH FKLUXUJLVFKH
5HVHNWLRQ DXIJUXQG GHV HLQWUHWHQGHQ 3DUHQFK\PYHUOXVWHV GDU /DQJ/D]GXQVNL  (V EHVWHKW
ZHLWHUKLQHLQ5LVLNRIUSRVWRSHUDWLYH.RPSOLNDWLRQHQZLHEURQFKRSXOPRQDOH)LVWHORGHUHLQH,Q
IHNWLRQ
$EE0RUWDOLWlWXQG
(YLGHQ]GHUKlXILJVWHQ
7XPRUHQWLWlWHQEHLGH
*HVFKOHFKWHUVRUWLHUWQDFK
0RUWDOLWlW)HUOD\HWDO
0RWLYDWLRQ

)UGLHQLFKWPHWDVWDVLHUWHQ6WDGLHQ,DEVWHOOWGLHFKLUXUJLVFKH/REHNWRPLHHLQHQNXUDWLYHQ7KHUD
SLHDQVDW] GDU PLW -DKUHV hEHUOHEHQVUDWHQ YRQ ELV ]X  'ULQJV HW DO  XQG HLQHU IDVW
YHUQDFKOlVVLJEDUHQG0RUWDOLWlWYRQ1DUVXOHHWDO$NWXHOOOLHJHQQXUZHQLJH'D
WHQ ]XP 9HUJOHLFK YRQ /REHNWRPLH YHUVXV 6HJPHQWUHVHNWLRQ YRU (UJHEQLVVH ODXIHQGHU 6WXGLHQ
ZHUGHQLQGHQNRPPHQGHQ-DKUHQHUZDUWHW=KRQJHWDO
)UGLH ORNDOH.RQWUROOHGHV%URQFKLDONDU]LQRPVJHZLQQWGLH6WUDKOHQWKHUDSLH LPPHUPHKUDQ%H
GHXWXQJ'XUFK VWHUHRWDNWLVFKH%HVWUDKOXQJ 6%57 ODVVHQ VLFK/XQJHQWXPRUH ,DEPLWWOHUZHLOH
PLWlKQOLFKHQhEHUOHEHQVUDWHQZLHGXUFKGLH&KLUXUJLHWKHUDSLHUHQ*XFNHQEHUJHU	)OHQWMH
ZREHLGLH6%57QLFKWLQYDVLYLVWXQGQXUVHKUJHULQJHQ/XQJHQIXQNWLRQVYHUOXVWPLWVLFKEULQJW$P
%HLVSLHOHLQHV%HVWUDKOXQJVSODQV$EELVWGLHKRKH'RVLVYHUWHLOXQJLP16&/&EHLYHUWUHWED
UHU 3DUHQFK\PVFKRQXQJ ]X VHKHQ 'HVKDOE LVW 6%57 GDV EHYRU]XJWH WKHUDSHXWLVFKH 0LWWHO EHL
lOWHUHQ3DWLHQWHQPLW%URQFKLDONDU]LQRPXQGEHUHLWVJHVFKlGLJWHP/XQJHQJHZHEH&23''DEHL
ZHUGHQ*\LQ(LQ]HOGRVHQYRQFD*\DSSOL]LHUW$EHUDXFKGLH6WUDKOHQWKHUDSLHELUJW5LVL
NHQGHQQDEKlQJLJYRQ/RNDOLVDWLRQXQG'RVLVYHUWHLOXQJ WUHWHQVWUDKOHQLQGX]LHUWH3QHXPRQLH 
<DPDVKLWDHWDOXQG2HVRSKDJXVLWLVDXIZHOFKHMHQDFK6FKZHUHJUDG$EEUXFKNULWH
ULHQ IU GLH %HKDQGOXQJ VLQG (LQ ]HQWUDOHV 3UREOHP GHU %HVWUDKOXQJ LQ GHU /XQJH OLHJW LQ GHU
9HQWLODWLRQVDUEHLWXQGGHUGDPLWYHUEXQGHQHQUlXPOLFKHQ9HUVFKLHEXQJGHV7XPRUV'LHVHUIRUGHUW
HLQH$WHPWULJJHUXQJZHOFKHQLFKWLPPHUDQZHQGEDULVW+XVWHQUHL]%HILQGHQVLFKPXOWLSOH+HUGH
LQGHU/XQJHVRLVWGLH6WUDKOHQWKHUDSLHHEHQIDOOVQLFKWDQZHQGEDU
=XUORNDOHQ%HKDQGOXQJYRQ/XQJHQWXPRUHQNRPPHQDXFK9HUIDKUHQDXI%DVLVWKHUPLVFKHU:LU
NXQJHQ ]XP(LQVDW]'LH$EODWLRQ HUIROJW KLHUEHLPLW HOHNWURPDJQHWLVFKHQ:HOOHQ 5)$0:$
VRZLHGXUFK/DVHUOLFKWDEVRUSWLRQ /,77%HL DOOHQJHQDQQWHQ9HUIDKUHQPXVV HLQH6RQGH LQGHQ
7XPRUDSSOL]LHUWZHUGHQ$EE

$EE%HVWUDKOXQJVSODQXQG'RVLVYHUWHLOXQJDQHLQHP
]HQWUDOHQ16&/&3DQWDHWDO

$EE3ODW]LHUXQJGHU5)$6RQGHLP/XQJHQWXPRU
PHGLFDOSK\VLFVZHE

0RWLYDWLRQ

$EE3ULQ]LSGHUXQLODWHUDOHQ/XQJHQ
IOXWXQJQDFK/HVVHUHWDO
'LH5)$ LVWGDVDPKlXILJVWHQNOLQLVFKHLQJHVHW]WH$EODWLRQVYHUIDKUHQZHOFKHVVLFK LQVEHVRQGHUH
EHLGHU7KHUDSLHGHV/HEHUNDU]LQRPVEHZlKUWKDW .RQRHWDO'DWHQDXVFD-DKUHQ
NOLQLVFKHU(UIDKUXQJPLW5)$EODWLRQ]HLJHQHLQHJXWHWKHUDSHXWLVFKH:LUNXQJGHUWKHUPLVFKHQ$E
ODWLRQ/HHHWDO(LQH$N]HSWDQ]GHU5)$]XU7KHUDSLHGHV16&/&EHVWHKWGDEHLQXULQGHU
3DOOLDWLRQ LQRSHUDEOHU3DWLHQWHQPLW$XVVFKOXVVNULWHULHQIU6%57'LH+HL]OHLVWXQJXPGLH6RQGH
QLPPWPLW]XQHKPHQGHP5DGLXVDEZDVGD]XIKUWGDVVGLH5)$QXUHIIHNWLYEHLNOHLQHQ/XQJHQ
WXPRUHQ FP LVW /HH HW DO  ,P 6WDGLXP , GHV 16&/& NRQQWHQ GXUFK
5DGLRIUHTXHQ]DEODWLRQ-DKUHV*HVDPWEHUOHEHQ LP%HUHLFKYRQ
HU]LHOWZHUGHQGLHPLWGHQ(UJHEQLVVHQGHU6%57YHUJOHLFKEDUVLQG+LUDNLHWDO%HILQGHQ
VLFKJURH*HIlHGHUJXWSHUIXQGLHUWHQ/XQJH LQGHU$EODWLRQV]RQH VRHQWVWHKW LQGHUHQ8PJH
EXQJ ]XVlW]OLFK HLQ .KOHIIHNW 'LHV NDQQ ]XU XQYROOVWlQGLJHQ $EODWLRQ GHV %URQFKLDONDU]LQRPV
IKUHQYRQ0H\HUIHOGWHWDO'LHKlXILJVWH1HEHQZLUNXQJGHU5)$LVWGHUV\PSWRPDWLVFKH
3QHXPRWKRUD[ LQELV]XGHU3DWLHQWHQ 6LPRQHWDOEHGLQJWGXUFKGLH ,QYDVLYLWlWGHU
6RQGHEHLH[WUDNRVWDOHU$SSOLNDWLRQ:LHNRQWURYHUVH$UEHLWHQ]HLJHQYHUEOHLEHQYLWDOH7XPRU]HO
OHQ DP 5)$$SSOLNDWRU QDFK GHVVHQ $SSOLNDWLRQ ZRGXUFK HV YHUPHKUW ]X 5H]LGLYHQ GXUFK
7XPRU]HOOYHUVFKOHSSXQJNRPPW6QRHUHQHWDO

ͳǤʹ 	
6FKRQ IUK LQWHUHVVLHUWHPDQVLFK IUGHQ(LQVDW]YRQ8OWUDVFKDOO ]XUSXOPRQDOHQ'LDJQRVWLN -H
GRFK ]HLJWH VLFK GLH /XQJH LP YHQWLOLHUWHQ =XVWDQG DOV KRFKJUDGLJHU DNXVWLVFKHU $EVRUEHU XQG
5HIOHNWRU'XQQ	)U\/HGLJOLFKXQWHUSDUWLHOOHU$WHOHNWDVHPLW3OHXUDNRQWDNW]HLFKQHQVLFK
]HQWUDOSXOPRQDOH3UR]HVVHVRQRPRUSKRORJLVFKDE0LNKDN'LHVHU)DNWNDQQQXUXPJHNHKUW
ZHUGHQ LQGHP GHU*DVEHVWDQGWHLO GHU /XQJH GXUFK HLQH VFKDOOEDUH )OVVLJNHLW HUVHW]WZLUG $EE
 (UVWPDOLJ ZXUGH HLQ HQWVSUHFKHQGHV 9HUIDKUHQ
 EHVFKULHEHQ /HVVHU HW DO  'DEHL HUIROJWH
LQLWLDOHLQH6DXHUVWRIIYHQWLODWLRQXP6WLFNVWRIIDXV]XZD
VFKHQ ZRUDXIKLQ GHU 7KRUD[ XQWHU =ZHLOXQJHQ
YHQWLODWLRQFKLUXUJLVFKHU|IIQHWZXUGH'LH OLQNH/XQJH
ZXUGH QDFK 7KRUDNRWRPLH RGHU 7KRUDNRVNRSLH LP DW
HOHNWDWLVFKHQ XQG JDVKDOWLJHQ =XVWDQG JHIOXWHW 'DV
9HUIDKUHQ]HLJWHLP6RQRJUDPPHLQHQYROOVWlQGLJJHIOX
WHWHQ /XQJHQIOJHO RKQH *DVEHVWDQGWHLOH 'DUDXI
IROJHQGZXUGHQP|JOLFKH1HEHQZLUNXQJHQGHV9HUIDK
UHQV XQWHUVXFKW ZREHL VLFK ]HLJWH GDVV NHLQH
0RWLYDWLRQ

%HHLQWUlFKWLJXQJ GHU V\VWHPLVFKHQ 6DXHUVWRIIYHUVRUJXQJ .OLQ]LQJ HW DO  XQG NHLQH 6FKlGL
JXQJ GHV /XQJHQSDUHQFK\PV HLQWULWW /HVVHU HW DO  'LHVHU $QVDW] ZXUGH ELVKHU QXU
H[SHULPHQWHOO DP9HUVXFKVWLHU 6FKZHLQGXUFKJHIKUWXQGGLHQWHGHU VRQRJUDSKLVFKHQ'HWHNWLRQ
XQGLQWHUVWLWLHOOHQ7KHUDSLHYRQ/XQJHQKHUGHQLP5DKPHQGHU9$76
'LH%HIOOXQJGHU/XQJHPLW)OVVLJNHLW LVW LQGHU1HRQDWRORJLHEHLPDNXWHQ/XQJHQYHUVDJHQHLQ
DN]HSWLHUWHV%HKDQGOXQJVYHUIDKUHQ :ROIVRQ	6KDIIHU +LHUEHLZHUGHQ VSH]LHOOH 3HUIOXRU
FDUERQH/|VXQJHQ 3)&YHUZHQGHWZHOFKHSK\VLRORJLVFKNRPSDWLEHO VLQGXQG*DVH UHVRUELHUHQ
2E LP=XVWDQG3)& JHIOOWHU/XQJH8OWUDVFKDOO ]X GLDJQRVWLVFKHQ XQG WKHUDSHXWLVFKHQ=ZHFNHQ
HLQJHOHLWHWZHUGHQNDQQZXUGHQXUVSRUDGLVFKXQWHUVXFKW/HVVHUHWDO:ROIVRQ	6KDIIHU
'DEHL]HLJWHVLFKGDVV3)&HLQKRKHVDNXVWLVFKHV$EVRUSWLRQVYHUP|JHQEHVLW]WZHOFKHVVR
QRJUDSKLVFKH%LOGJHEXQJYHUKLQGHUW:LUGLQGLH3)&JHIOXWHWH/XQJHDNXVWLVFKH(QHUJLHQLHGULJHU
6FKDOOIUHTXHQ]N+]DSSOL]LHUWVRNDQQHV]XHLQHUGLIIXVHQ ORNDOHQ(UZlUPXQJGHU/|
VXQJNRPPHQ6HNLQVHWDO'DV9HUIDKUHQZXUGHKLHUEHLQXUH[SHULPHQWHOODP7LHU6FKDI
GXUFKJHIKUW9RQGHQ$XWRUHQZXUGHDQJHQRPPHQGDVVHV]XHLQHPWKHUDSHXWLVFKHQ(IIHNWDXI
PDOLJQH=HOOHQ LP(LQIOXVVJHELHW GHU(UZlUPXQJV]RQH NRPPHQ N|QQWH(V NRQQWH ELVKHU GXUFK
VRQRJUDSKLVFKH%LOGJHEXQJQLFKWQDFKJHZLHVHQZHUGHQGDVV3)&)OXWXQJ]XHLQHU*DVWIUHLKHLWGHU
/XQJHIKUW$OVWKHUDSHXWLVFKHU(IIHNWNRQQWHQXUHLQHGLIIXVH(UZlUPXQJ&LQHLQHPXQGH
ILQLHUWHQ/XQJHQYROXPHQDXVJHPDFKWZHUGHQ

ͳǤ͵ ǦǦ

6FKDOOZHOOHQGXUFKGULQJHQ*HZHEHRKQHVFKlGLJHQGPLWGLHVHQZHFKVHO]XZLUNHQ'LHVH(LJHQVFKDIW
LVW MHGRFK LQWHQVLWlWVDEKlQJLJ8OWUDVFKDOO HUIlKUW HLQH$EVRUSWLRQ LP*HZHEHGXUFKZHOFKHDNXV
WLVFKHLQWKHUPLVFKH(QHUJLHXPJHZDQGHOWZLUG'DVVGHU8OWUDVFKDOODXFKHLQHWKHUDSHXWLVFKH:LU
NXQJEHVLW]WZHOFKHRQNRORJLVFKJHQXW]WZHUGHQNDQQ LVW ODQJHEHNDQQW +RUYDWK -HGRFK
HUUHLFKWHGDV9HUIDKUHQHUVWGXUFKGLH7HFKQLNGHU)RNXVVLHUXQJYRQ6FKDOOZHOOHQ'RVHQZHOFKH
GHQNOLQLVFKHQ(LQVDW]]XU$EODWLRQHUP|JOLFKHQ:DUZLFN	3RQG
'HU+,)8VWHOOWHLQH%HVRQGHUKHLWGHVWKHUDSHXWLVFKHQ8OWUDVFKDOOVGDU(UEHUXKWDXIGHU9HUZHQ
GXQJ VSKlULVFKHU:DQGOHUZRGXUFKGLH6FKDOOLQWHQVLWlW ]XP)RNXVKLQYHUVWlUNWZLUG%HL DXVUHL
DXVUHLFKHQGHU ,QWHQVLWlWNRPPWHV]XHLQHU IRNDOHQ:lUPHHQWZLFNOXQJGXUFK$EVRUSWLRQDXFK LQ
VFKDOOOHLWIlKLJHQELRORJLVFKHQ*HZHEHQ
0RWLYDWLRQ

$EE+,)8)XQNWLRQVSULQ]LSDQGHU/HEHU
DGDSWLHUWYRQ.HQQHG\HWDO
(LQH $EODWLRQ WULWW EHL 7HPSHUDWXUHQ EHU &
HLQZREHLGDVGHQ)RNXVXPJHEHQGH*HZHEHNHL
QH6FKlGLJXQJHUIlKUW$EE=XU=LHOIKUXQJ
PVVHQ ELOGJHEHQGH 9HUIDKUHQ ZLH 6RQRJUDSKLH
XQG 0DJQHWUHVRQDQ]WRPRJUDSKLH HLQJHVHW]W ZHU
GHQ VLHKH .DS  (UVW GXUFK GLH =LHOIKUXQJ
*XLGLQJPLWELOGJHEHQGHP8OWUDVFKDOONRQQWHGHU
+,)8 RGHU DXFK ]XQHKPHQG )86 JHQDQQW GHQ
$QIRUGHUXQJHQHLQHUUHJLRQDOHQDEODWLYHQ7KHUDSLH
JHUHFKWZHUGHQ
+HXW]XWDJHVLQGQXUZHQLJH+,)8$QZHQGXQJHQNOLQLVFKHWDEOLHUW,Q7DEVLQGGLHIUKHQ3XE
OLNDWLRQHQ]XUNOLQLVFKHQ+,)8$EODWLRQIUGLHZLFKWLJVWHQ7XPRUHQWLWlWHQ]XVDPPHQJHIDVVW'LH
PHLVWHQ'DWHQOLHJHQ]XU7KHUDSLHGHV3URVWDWDNDU]LQRPVYRUZRLQ0XOWLFHQWHU6WXGLHQPLWEHU
 3DWLHQWHQ &URX]HW HW DO   -DKUHVEHUOHEHQVUDWHQ YRQ  HUUHLFKW ZXUGHQ 'LH
+,)87KHUDSLHGHV8WHUXVP\RPVZXUGHLQGHQ/HLVWXQJVNDWDORJGHVGHXWVFKHQ*HVXQGKHLWV
V\VWHPV DXIJHQRPPHQ 'RFK QXU ZHQLJH =HQWUHQ ELHWHQ GDV 9HUIDKUHQ HLQHU 05NRQWUROOLHUWHQ
8WHUXVDEODWLRQELVKHUDQ,Q$VLHQLVWGLHJHVHOOVFKDIWOLFKH$N]HSWDQ]GHV+,)8GHXWOLFKK|KHUKLHU
ZHUGHQEHUHLWV LQGHUNOLQLVFKHQ5RXWLQHJURH3DWLHQWHQNROOHNWLYHDQ/HEHUXQG6DUNRPHQWKHUD
SLHUW=KXHWDO
7DE*UXQGOHJHQGH$UEHLWHQ]XUNOLQLVFKHQ+,)8$QZHQGXQJQDFK2UJDQXQG7XPRUHQWLWlW
(QWLWlW 2UJDQ -DKU 4XHOOH
/HEHU]HOONDU]LQRP /HEHU  WHU+DDU	5REHUWVRQ
1LHUHQ]HOONDU]LQRP 1LHUH  9DOODQFLHQHWDO
EHQLJQH3URVWDWDK\SHUSODVLH 3URVWDWD  *HOHWHWDO
SDQNUHDWLVFKHV$GHQRNDU]LQRP 3DQNUHDV  :DQJHWDO
8WHULQH)LEURVH 8WHUXV  &KDQHWDO
)LEURDGHQRPD %UXVW  +XEHUHWDO
(ZLQJV6DUNRPD .QRFKHQ  &KHQHWDO
(LQH$EODWLRQGHV/XQJHQNDU]LQRPVZXUGH LQGHU)DFKZHOWDXIJUXQGGHU%DUULHUHGHVYHQWLOLHUWHQ
3DUHQFK\PVLPPHUDXVJHVFKORVVHQ&DQFHU5HVHDUFK8.(VJLEWHLQH3DWHQWVFKULIWGLHHLQH
GLIIXVH(LQNRSSOXQJYRQ8OWUDVFKDOOEHLSOHXUDOHU,QILOWUDWLRQGHV+HUGHVEHVFKUHLEWXQGVRPLWGLH
/XIWSUREOHPDWLN XPJHKW &KULVWPDQQ 'DV3DWHQW LVW MHGRFKQLFKW HUWHLOW XQG GLH0HWKRGLN
ZXUGHQLHNOLQLVFKHUSUREWXQGZlUHQXULQVHOWHQHQ)lOOHQDQZHQGEDU
0RWLYDWLRQ

'HUJURH9RUWHLOGHVIRNXVVLHUWHQWKHUDSHXWLVFKHQ8OWUDVFKDOOVOLHJWLQGHUJHULQJHQ,QYDVLYLWlWGD
GLHWKHUDSHXWLVFKH:HFKVHOZLUNXQJQXULP)RNXVVWDWWILQGHW8QWHUVXFKXQJHQ]XU1HEHQZLUNXQJV
UDWH EHQHQQHQ +DXWYHUEUHQQXQJHQ XQG +lPDWRPH DOV KlXILJVWH .RPSOLNDWLRQ GXUFK +,)8 (V
ZXUGHQ NHLQH1HEHQZLUNXQJHQ IHVWJHVWHOOW GLH ]XU %HHLQWUlFKWLJXQJ GHU /HEHQVIXQNWLRQ IKUWHQ
'DGLHYHUZHQGHWHQ+,)86\VWHPHPHLVWVRQRJUDSKLVFKJHVWW]WVLQGLVWPLWYHUEHVVHUWHPWKHUPL
VFKHQ0RQLWRULQJ GHV 3IDGHV +DXW 5LSSHQ GXUFK057KHUPRPHWULH ]X UHFKQHQ %DURQ HW DO
$XVKHXWLJHU6LFKW OLHJHQGLHHQWVFKHLGHQGHQ1DFKWHLOH LP'RVLVPRQLWRULQJXQGGHU6WHXH
UXQJ GHU $EODWLRQVYROXPLQD 'DV $EVRUSWLRQVYHUP|JHQ LP *HZHEH YDULLHUW ORNDO XQG HLQ
XQJOHLFKPlLJHU9HUOXVWDNXVWLVFKHU(QHUJLHLP3IDGIKUW]XHLQHUKRKHQ9DULDELOLWlWGHU+HL]OHLV
WXQJ LP=LHOYROXPHQ'DKHU NDQQ HV OHLFKW ]XU8QWHU RGHUhEHUGRVLHUXQJ NRPPHQ1RWZHQGLJ
VLQGRUJDQVSH]LILVFKH2SWLPLHUXQJHQGHU+,)8$EODWLRQVVFKHPDWDGXUFK5FNNRSSOXQJGHU7HP
SHUDWXULQIRUPDWLRQ DXI GLH /HLVWXQJVDEJDEH 'XUFK GHQ (LQVDW] GLHVHU 0HWKRGHQ LVW PLW HLQHU
YHUEHVVHUWHQ5DGLNDOLWlWGHU$EODWLRQEHLUHGX]LHUWHQ1HEHQZLUNXQJHQ]XUHFKQHQ

 
0RWLYDWLRQ

ͳǤͶ 
$XVJHKHQG YRQ GHU EHNDQQWHQ 6FKDOOEDUPDFKXQJ GHU /XQJH VROOHQ JHHLJQHWH0RGHOOH HQWZLFNHOW
ZHUGHQXPDQKDQGGLHVHUGLH$QZHQGEDUNHLWWKHUDSHXWLVFKHU6FKDOOIHOGHU]XXQWHUVXFKHQ
'DV+DXSWDXIJDEHQJHELHWEHVWHKW LQGHU0RGHOOLHUXQJYRQ+,)8$EODWLRQVYRUJlQJHQDPJHIOXWH
WHQWXPRUWUDJHQGHQ/XQJHQODSSHQ'DIUPVVHQDNXVWLVFKH(LJHQVFKDIWHQEHVWLPPW.DSLWHO
XQG LQHLQ WKHRUHWLVFKHV%LR+HDW0RGHOO LPSOHPHQWLHUWZHUGHQ0LW+LOIHGHU6LPXODWLRQZLUGGLH
:LUNXQJYHUVFKLHGHQHU+,)8$EODWLRQVVFKHPDWDDXIGHQ/XQJHQWXPRUXQWHUVXFKW.DSLWHO%D
VLHUHQG DXI GHU DNXVWLVFKHQ 0RGHOOLHUXQJ XQG 6LPXODWLRQ VROOHQ $XVVDJHQ ]X 9RUWHLOHQ XQG
/LPLWLHUXQJHQGHU+,)8$EODWLRQGHV%URQFKLDONDU]LQRPV LPJHIOXWHWHQ/XQJHQJHZHEHJHWURIIHQ
XQG(PSIHKOXQJHQ]XU2SWLPLHUXQJJlQJLJHU$EODWLRQVVFKHPDWDJHJHEHQZHUGHQ
'LH=LHOIKUXQJGHUWKHUDSHXWLVFKHQ'RVLVNDQQGXUFK8OWUDVFKDOOELOGJHEXQJHUIROJHQ(LQH8QWHU
VXFKXQJ GHU VRQRJUDSKLVFKHQ 'DUVWHOOXQJ XQG $EJUHQ]XQJ GHV %URQFKLDONDU]LQRPV YRP
3DUHQFK\PLVWVRPLWQRWZHQGLJ.DSLWHO
'LH8QWHUVXFKXQJ]XU:LUNXQJWKHUDSHXWLVFKHU6FKDOOIHOGHUDP]HQWUDOHQ/XQJHQWXPRUHUIROJWH[
SHULPHQWHOO DP JHIOXWHWHQ KXPDQHQ /XQJHQODSSHQ H[YLYR .DSLWHO  'DEHL ZHUGHQ GLH
WKHRUHWLVFKHQ%HWUDFKWXQJHQDXV6LPXODWLRQXQGDNXVWLVFKHU0RGHOOLHUXQJH[SHULPHQWHOODXI3ODXVL
ELOLWlW JHSUIW 1HEHQ GHU :LUNXQJ YRQ +,)8 DXI SXOPRQDOH .DU]LQRPH ZLUG GLH P|JOLFKH
6FKlGLJXQJGHV3DUHQFK\PVGXUFK.DYLWDWLRQXQWHUVXFKW.DSLWHO
,Q HLQHP ILQDOHQ $EVFKQLWW ZLUG GLH 0DFKEDUNHLW GHU VRQRJUDSKLVFK JHVWW]WHQ WUDQVWKRUDNDOHQ
+,)8$SSOLNDWLRQXQWHUPLQLPDOLQYDVLYHU/XQJHQIOXWXQJLQ²YLYRJH]HLJW,QGLHVHP.DSLWHOZHUGHQ
4XDOLWlWXQG6WDELOLWlWGHV)OXWXQJVYRUJDQJHVDP*URWLHUPRGHOOVRQRJUDSKLVFKFKDUDNWHULVLHUWXQG
+,)8'RVHQDXIHLQHQVLPXOLHUWHQ+HUGDEJHJHEHQ.DSLWHO
=XVDPPHQIDVVHQGZHUGHQGLH(UJHEQLVVH DQDO\VLHUWXQG$XVVDJHQEHUGLH(LJQXQJXQG/LPLWLH
UXQJ GHU XQLODWHUDOHQ /XQJHQIOXWXQJ ]XUPLQLPDOLQYDVLYHQ $EODWLRQ GHV %URQFKLDONDU]LQRPVPLW
+LOIHIRNXVVLHUWHUWKHUDSHXWLVFKHU6FKDOOIHOGHUIRUPXOLHUW

*UXQGODJHQ

ʹ 

ʹǤͳ 
'LH/XQJHLVWGDV]HQWUDOH2UJDQIUGHQ$XVWDXVFKYRQ*DVHQGHU8PJHEXQJVOXIWPLWGHP%OXW
6LHOLHJWLQGHU%UXVWK|KOHZHOFKHGXUFKGDV0HGLDVWLQXPLQHLQHQOLQNHQXQGUHFKWHQ/XQ
JHQIOJHO JHWHLOW ZLUG $EE  'HU 5DXP ZLUG ODWHUDO GXUFK 5LSSHQ XQG NDXGDO GXUFK GDV
=ZHUFKIHOOEHJUHQ]W'HUUHFKWH/XQJHQIOJHOEHVWHKWDXVGUHL/XQJHQODSSHQVXSHULXVPH
GLXV  LQIHULRU XQGGHU OLQNH)OJHODXV]ZHL/DSSHQ VXSHULXV  LQIHULRU ZREHL MHGHU
/XQJHQODSSHQDXV6HJPHQWHQ]XVDPPHQJHVHW]W LVW'LH2EHUIOlFKHGHU/XQJHQODSSHQ LVWYRQ
GHU 3OHXUD YLVFHUDOLV XPJHEHQZRKLQJHJHQ GLH DQJUHQ]HQGHQ 6WUXNWXUHQ 5LSSH =ZHUFKIHOO YRQ
GHU3OHXUDSDULHWDOLVEHGHFNW VLQG'HUGD]ZLVFKHQOLHJHQGH3OHXUDVSDOW LVWPLW HLQHU)OVVLJNHLW JH
IOOWZHOFKHGDV*OHLWHQEHL$WHPEHZHJXQJHQHUP|JOLFKW'LH/XQJHEHVLW]WHLQ/\PSKJHIl\VWHP
PLW.QRWHQZHOFKHVLFKYRQGHQJURHQ%URQFKLHQELV LQGDV=HQWUXPGHU/XQJHQODSSHQHU
VWUHFNHQ6FKPLGW	/DQJ
'LH/XIWZLUGEHUGLH7UDFKHDHLQJHOHLWHWZHOFKHVLFKQDFKGHU%LIXUNDWLRQLQGHQOLQNHQXQGUHFK
WHQ+DXSWEURQFKXV VRZLH LQ GLH MHZHLOLJHQ /DSSHQDEJlQJH DXIWHLOW 9RQ GHU 7UDFKHD ELV ]X GHQ
$OYHROLHUIROJHQFD7HLOXQJHQ,QGHU7UDFKHDEHWUlJWGLH4XHUVFKQLWWVIOlFKHFDʹǡͷܿ݉ଶZHOFKH
LQGHUWHQ7HLOXQJVJHQHUDWLRQGHU%URQFKLROLWHUPLQDOHVEHUHLWVͳͺͲܿ݉ଶXQGLP'XFWXVDOYHROD
UHVFD͸݉ଶEHWUlJW'HU*DVWUDQVSRUWHUIROJWLQGHQREHUHQ$WHPZHJHQGXUFK.RQYHNWLRQXQGLQ
GHQ$OYHROHQGXUFK'LIIXVLRQ'LH$OYHROHEHVLW]WGLH)RUPHLQHV'RGHNDHGHUEHLHLQHPPLWWOHUHQ
'XUFKPHVVHUYRQ͹Ͳ െ ͳͲͲP݉XQGLVWGLHNOHLQVWH)XQNWLRQVHLQKHLWGHU/XQJH,QGLHVHUILQGHWGHU
'LIIXVLRQVDXVWDXVFKDXIJUXQGYRQ3DUWLDOGUXFNGLIIHUHQ]HQLQ*DVXQG%OXWGXUFKGLHDOYHRORNDSLOOl
UH 0HPEUDQ VWDWW 'DEHL EHWUDJHQ GLH PLWWOHUHQ 'LIIXVLRQVZHJH QXU FD ͲǡͷP݉ 'LH JHVDPWH
SXOPRQDOH)OlFKHGHV*DVDXVWDXVFKHVEHWUlJWLQHWZDͳͲͲ െ ͳʹͲ݉ଶ
'LH$OYHROHZLUGYRQ6XUIDFWDQWDXVJHNOHLGHWZHOFKHUYRQGHQ3QHXPR]\WHQGHV7\S,,DEJHVRQ
GHUWZLUG'DV6XUIDFWDQWJOHLFKWGLHQDFKLQQHQJHULFKWHWH.UDIWGHU2EHUIOlFKHQVSDQQXQJDXVXQG
YHUKLQGHUWHLQHQ.ROODSVGHU$OYHROH(LQZHLWHUHU*UXQGIUGLH)RUPVWDELOLWlWGHU/XQJHOLHJWLP
'UXFNJHIlOOH]ZLVFKHQ3OHXUDOVSDOWXQG8PJHEXQJZHOFKHUFDെͳͷܾ݅ݏ െ ͷܿ݉ܪଶܱLQH[VSLUDWR
ULVFKEHWUlJW
'LH9LWDONDSD]LWlW9&XQG(LQVHNXQGHQNDSD]LWlW)(9OLHIHUQGLHJUXQGOHJHQGVWHQ$XVVDJHQ]XU
YHQWLODWRULVFKHQ/HLVWXQJVIlKLJNHLWGHU/XQJH=XGHPZLUGKlXILJGLH'LIIXVLRQVNDSD]LWlWEHVWLPPW
ZHOFKHGLH(IIHNWLYLWlWGHV*DVDXVWDXVFKHVGXUFKGLH/XQJHEHVFKUHLEW
*UXQGODJHQ


$EE6FKHPDWLVFKH$QDWRPLHGHU/XQJHPLW
UHFKWHPXQGOLQNHP/XQJHQIOJHO=ZHUFKIHOO
52/0/58//2//8/
/\PSKNQRWHQZZZ/XQJHQNUHEVGH


$EE&7HLQHV3QHXPR+DHPRWKRUD[PLWSOHXUDOHP/XIW
HLQVFKOXVV3XQG(LQEOXWXQJ+%HXUDQHWDO


.RPPW HV ]XU 9HUOHW]XQJ GHU 3OHXUD PHFKDQLVFK RGHU NUDQNKHLWVEHGLQJW VR NDQQ /XIW LQ GHQ
3OHXUDVSDOWHLQGULQJHQ'HUSOHXUDOH8QWHUGUXFNKDWHLQH6RJZLUNXQJDXIGLH/XIWGHU8PJHEXQJ
ZHOFKHLQGLHVHQ6SDOWHLQVWU|PHQNDQQ'DGXUFKHQWVWHKWHLQ3QHXPRWKRUD[GHUPHLVWHQVQXUHLQ
VHLWLJDXIWULWWXQGMHQDFK6FKZHUHJUDGHLQHOHEHQVEHGURKOLFKH6LWXDWLRQGDUVWHOOW
8PGHQ*DVDXVWDXVFKPLWGHP%OXW]XJHZlKUOHLVWHQLVWGLH/XQJHPLWHLQHPZHLWHQ*HIlV\VWHP
GXUFKVHW]W GXUFKZHOFKHVGDV JHVDPWH+HU]]HLWYROXPHQ VWU|PW(LQH%HVFKlGLJXQJYRQJU|HUHQ
*HIlHQNDQQ]XU(LQEOXWXQJLQGLH3OHXUDK|KOHIKUHQ$EE'LHVZLUGDOV+lPRWKRUD[EH
]HLFKQHWXQGVWHOOWHLQHHUKHEOLFKH6W|UXQJGHU/XQJHQIXQNWLRQGDUZHOFKHOHEHQVEHGURKOLFKLVW
:LH LQ.DSLWHOEHVFKULHEHQPDQLIHVWLHUHQVLFKLQGHU/XQJHKlXILJPDOLJQH3UR]HVVH/XQJHQ
WXPRUHZHUGHQQDFKLKUHPSDWKRORJLVFKHQ(UVFKHLQXQJVELOGJUXQGOHJHQGLQNOHLQ]HOOLJHV.DU]LQRP
6&/&XQGJUR]HOOLJHV.DU]LQRP16&/&XQWHUWHLOW/HW]WHUHVZLUGDPKlXILJVWHQGLDJQRVWL]LHUW
XQGVHW]WVLFKDXVYHUVFKLHGHQHQ(QWLWlWHQ]XVDPPHQ7DE,QGHU/XQJHHQWZLFNHOQVLFKDXFK
JXWDUWLJH7XPRUH]XGHQHQ+DPDUWRPH&KRQGURPH)LEURPH/LSRPH3DSLOORPHXQG$GHQRPH
JHK|UHQ-HQDFK/RNDOLVDWLRQXQG*U|HN|QQHQGLHVHGLH/XQJHQIXQNWLRQEHHLQWUlFKWLJHQXQGEH
GUIHQGDQQHEHQIDOOVHLQHU7KHUDSLH
 
*UXQGODJHQ

7DE+LVWRORJLVFKH.ODVVLILNDWLRQGHVQLFKWNOHLQ]HOOLJHQ/XQJHQNDU]LQRPVQDFK:+2
16&/&
3ODWWHQHSLWKHONDU]LQRP
64&
$GHQRNDU]LQRP
$'&
JUR]HOOLJHV%URQFKLDONDU]LQRP
/&/&
YHUKRUQHQGHU7\S
QLFKWYHUKRUQHQGHU7\S
D]LQlUHV$GHQRNDU]LQRP
SDSLOOlUHV$GHQRNDU]LQRP
EURQFKLRORDOYHROlUHV.DU
]LQRPOHSLGLVFKHV$'&
VROLGHV.DU]LQRP
JUR]HOOLJHV.DU]LQRP
NODU]HOOLJHV.DU]LQRP
EDVDORLGHV.DU]LQRP
O\PSKRHSLWKHOLDOHV.DU]LQRP
1DWLRQDO&DQFHU,QVWLWXW
=XP6WDJLQJGHU7XPRUHUNUDQNXQJYHUZHQGHWPDQGLH710.ODVVLILNDWLRQ'LH=LIIHUQKLQWHUGHQ
%XFKVWDEHQJHEHQ$XVNXQIWEHUGLH7XPRUDXVGHKQXQJ7GHU$Q]DKOXQG/DJHEHIDOOHQHU
/\PSKNQRWHQ1XQGEHUGDV9RUKDQGHQVHLQYRQ0HWDVWDVHQ0

7DE9HUHLQIDFKWH'DUVWHOOXQJGHV7106\VWHPVIUGDV%URQFKLDONDU]LQRP
77XPRU
$XVGHKQXQJ
RGHU%HIDOOYRQ 1QRGDOH6WDWLRQHQ 00HWDVWDVHQ
7D<FP
7E<FP
QLFKW%URQFKXV 1/\PSKNQRWHQVLQG
QLFKWEHIDOOHQ
0NHLQ1DFKZHLV
7D<FP
7E<FP
%URQFKXV 1²LQWHUOREXOlUHRGHUKL
OlUH/.
0)HUQPHWDVWDVHQ
7>FP

3OHXUD=ZHUFKIHOO6D
WHOOLWHQKHUGH
1²LSVLODWHUDOHPHGLDVWL
QDOH/.

7 0HGLDVWLQXP+HU]
%OXWJHIlH7UDFKHD
NRQWUDODWHUDOH/XQJH
1/\PSKNQRWHQEHIDOO
NRQWUDODWHUDORGHUDXHU
KDOEGHV7KRUD[

'ULQJVHWDO
$XI*UXQGODJHGHV7106\VWHPVZHUGHQEHLP16&/&YLHU6WDGLHQHLQJHWHLOWZHOFKHHLQHUSURJ
QRVWLVFKHQ.ODVVLIL]LHUXQJ HQWVSUHFKHQ=XP IUKHQ 6WDGLXP , ]lKOW DOOHV XQWHU7D10 ]X
GHP 6WDGLXP ,,7E710 XQG ,,,PLW7710=XP(QGVWDGLXP ,9 ZLUG GDV
9RUKDQGHQVHLQYRQ)HUQPHWDVWDVHQ7[1[0JH]lKOWZDVGHQJHULQJVWHQSURJQRVWLVFKHQ:HUW
GDUVWHOOWVLHKH6/HLWOLQLHQ*RHFNHQMDQHWDO 
*UXQGODJHQ

ʹǤʹ 
(LQH=XVDPPHQIDVVXQJ]XU+LVWRULHGHU/XQJHQIOXWXQJZXUGHEHUHLWVLP.DSLWHOJHJHEHQ'D
PLW HLQH XQJHKLQGHUWH 6FKDOOEDUPDFKXQJ YRQ /XQJHQSDUHQFK\P HU]LHOW ZHUGHQ NDQQ EHGDUI HV
HLQHP(UVHW]HQ GHU*DVIUDNWLRQ GXUFK HLQH VFKDOOOHLWIlKLJH)OVVLJNHLW8P5HIOHNWLRQVYHUOXVWH ]X
YHUPHLGHQVROOWHGHUHQDNXVWLVFKH,PSHGDQ]lKQOLFKGHUGHV3DUHQFK\PVVHLQ=XGHPPXVVGLH/|
VXQJGXUFKGHQ2UJDQLVPXVUHVRUELHUEDUVHLQ(VLVWQDKHOLHJHQGGDVV.RFKVDO]O|VXQJ1D&O
GLHVH 9RUDXVVHW]XQJHQ HUIOOW 'LH HLQ]LJH SXEOL]LHUWH0HWKRGLN GLH GLHVH $QQDKPHQ EHVFKUHLEW
ZLUGYRQ/HVVHU	.OLQ]LQJHWDOEHVFKULHEHQ,QGLHVHP$EVFKQLWWZLUGGLH0H
WKRGLN GHU XQLODWHUDOHQ/XQJHQIOXWXQJ GDUJHOHJW'DEHL DXFKZLUG GLH$EKlQJLJNHLW GHU3HUIXVLRQ
YRP)OXWXQJVGUXFNJHQDXHUEHWUDFKWHW
'LH XQLODWHUDOH /XQJHQIOXWXQJ PLW VDOLQHU /|VXQJ ZXUGH ELVKHU QXU LP 7LHUYHUVXFK DP 6FKZHLQ
GXUFKJHIKUW'HU]HQWUDOH$XVWDXVFKSUR]HVVEHUXKWDXIGHU$EVRUSWLRQYRQ6DXHUVWRIIGXUFKGLH
DOYHROlUH0HPEUDQ'DIUZLUGGLH/XQJHQDFK,QWXEDWLRQHLQHV'RSSHO/XPHQ7XEXV'/7PLW
6DXHUVWRIIܨܫܱଶ ൌ ͳǡͲIUPLQGHVWHQV0LQXWHQPLWGHQLQ7DEDXIJHIKUWHQ3DUDPHWHUQEH
DWPHW 6LQG*DVEHVWDQGWHLOH ZLH 6WLFNVWRII RGHU ,VRIORXUDQ DXV GHP$OYHRODUUDXP DXVGLIIXQGLHUW
ZLUG GLH DXI.|USHUWHPSHUDWXU DQJHZlUPWH /|VXQJ HQGREURQFKLDO EHU GHQ HQWVSUHFKHQGHQ7X
EXVVFKHQNHO LQ GHQ /XQJHQIOJHO HLQJHOHLWHW 'HU )OXWXQJVGUXFN VWHLJW PLW ]XQHKPHQGHP
)OOYROXPHQODQJVDPDQZRUDXIKLQGHU6DXHUVWRIIEHUGLHDOYHROlUH0HPEUDQYRP%OXWUHVRUELHUW
ZLUG'HP6DXHUVWRIIIROJWQXQQXU)OVVLJNHLWQDFKZHOFKHGHQ5DXPLP/XQJHQSDUHQFK\PYROO
VWlQGLJ HLQQLPPW 'XUFK YHUWLNDOH 3RVLWLRQLHUXQJ GHV )OVVLJNHLWVEHKlOWQLVVHV ZLUG HLQ VWDWLVFKHU
'UXFNYRQELV]XFP:DVVHUVlXOHDXIJHEDXW
'HU*UDGGHU)OXWXQJNDQQPLW8OWUDVFKDOOELOGJHEXQJEHZHUWHWZHUGHQ(LQHYROOVWlQGLJH UHVWJDV
IUHLH)OOXQJGHV3DUHQFK\PV LVWHUUHLFKWZHQQVLFK2UJDQVWUXNWXUHQYRQ+HU]RGHU/HEHUGXUFK
GDV /XQJHQJHZHEH VRQRJUDSKLVFK DEELOGHQ ODVVHQ'LH:LHGHUKHUVWHOOXQJ GHU YROOVWlQGLJHQ %HDW
PXQJVIXQNWLRQHLQHVJHIOXWHWHQ/XQJHQIOJHOVEHJLQQWPLWGHP$EWUHQQHQGHV.RFKVDO]UHVHUYRLUHV
'XUFKOHLFKWNRSIEHUJHQHLJWH/DJHUXQJNDQQELV]XGHUHLQJHIOOWHQ/|VXQJEHUGHQ7XEXV
VFKHQNHO DXVJHOHLWHW ZHUGHQ .OLQ]LQJ HW DO  'HU )OXWXQJVGUXFN IlOOW DE GLH SXOPRQDOH
3HUIXVLRQVHW]WZLHGHUHLQXQGUHVRUELHUWGLHUHVLGXDOH/|VXQJhEHUEHLGH6FKHQNHOGHV'/7ZLUG
GLH /XQJH GUXFNNRQWUROOLHUW IU PLQGHVWHQV PLQ YHQWLOLHUW 'DQDFK NDQQ ]XU 6SRQWDQDWPXQJ
EHUJHJDQJHQZHUGHQ
 
*UXQGODJHQ

7DE9HQWLODWLRQVSDUDPHWHUZlKUHQGGHU/XQJHQIOXWXQJ
3DUDPHWHU 7LGDOYROXPHQ $WHPIUHTXHQ] 3((3 )OXWXQJVGUXFN ),ࡻ૛
:HUW PONJ ݏିଵ ܿ݉ܪଶܱ ܿ݉ܪଶܱ 
/HVVHUHWDO
)UGLH)OXWXQJ LVWGDV9HUVWlQGQLVYRQSXOPRQDOHU3HUIXVLRQ LQ$EKlQJLJNHLWYRQ)OXWXQJVXQG
SXOPRQDODUWHULHOOHP'UXFNZLFKWLJ ,P0LWWHO EHWUlJW GHU SXOPRQDODUWHULHOOH'UXFN FD ݉݉ܪ݃
ܿ݉ܪଶܱ,QGHQ/XQJHQNDSLOODUHQKHUUVFKWHLQ0LWWHOGUXFNYRQFD݉݉ܪ݃6RPLWEHWUlJWGLH
'UXFNGLIIHUHQ] QXU ݉݉ܪ݃ ]ZLVFKHQ$UWHULHQ XQG.DSLOODUHQZDV DXI VHKU JHULQJH)OXVVZLGHU
VWlQGH LP /XQJHQNUHLVODXI VFKOLHHQ OlVVW 'HU SXEOL]LHUWH )OXWXQJVGUXFN LP HQGREURQFKLDOHQ
6FKHQNHO OLHJW LP %HUHLFK YRQ !݉݉ܪ݃ XQG EHUVWHLJW VRPLW GHQ SXOPRQDODUWHULHOOHQ /HVVHU
'DGHU)OXWXQJVGUXFNJU|HUDOVGHUSXOPRQDODUWHULHOOH'UXFNLVWZLUGGLH3HUIXVLRQLPJH
IOXWHWHQ 7HLO GHU /XQJH XQWHUEXQGHQ (V OLHJHQ NHLQH GLUHNW EHVWLPPWHQ 'DWHQ ]XP
SXOPRQDODUWLHOOHQ%OXWIOXVVYRU MHGRFKNRQQWHJH]HLJWZHUGHQGDVVHV]XNHLQHP LQWUDSXOPRQDOHQ
6KXQWZlKUHQGGHU)OXWXQJNRPPW.OLQ]LQJHWDO%HLHLQHP6KXQWZLUGQLFKWR[\JHQLHUWHV
%OXWGHPR[\JHQLHUWHQEHLJHPLVFKW6RPLW OlVVWVLFKGDV$XVEOHLEHQGHV6KXQWVXQWHU)OXWXQJQXU
EHU GLH 8QWHUGUFNXQJ GHU 3HUIXVLRQ HUNOlUHQ:lKUHQG GHU 5HYHQWLODWLRQ NRPPW HV GXUFK GLH
ZLHGHUHLQVHW]HQGH3HUIXVLRQXQGGHUQRFKYRUKDQGHQHQ/|VXQJ LPJHIOXWHWHQ/XQJHQDUHDO]XHL
QHP WHPSRUlUHQ UHFKWVOLQNV 6KXQW ZHOFKHU VLFK QDFK 6WXQGHQ QRUPDOLVLHUW .OLQ]LQJ HW DO


D









E

F

G

$EE=\NOXVGHU/XQJHQIOXWXQJDVDXHUVWRIIYHQWLOLHUWH$OYHROHE)OXWXQJVHLQOHLWXQJPLWEHJLQQHQGHU)OOXQJVDOL
QH/|VXQJXQG6DXHUVWRIIUHVRUSWLRQFUHVWJDVIUHLJHIOXWHWH$OYHROHG5HYHQWLODWLRQPLW6DXHUVWRIIXQG5HVRUSWLRQGHU
/|VXQJ

1DFK GHU 6DXHUVWRIIEHDWPXQJ LVW GDV ]X IOXWHQGH /XQJHQDUHDO YROOVWlQGLJPLWଶ JHVlWWLJW $EE
D(VEHGDUIHLQHUSXOPRQDOHQ3HUIXVLRQEHLGHU)OXWXQJVHLQOHLWXQJGDPLW6DXHUVWRIIUHVRUELHUW
ZLUG$EEE1DFKYROOVWlQGLJHU*DVUHVRUSWLRQZLUGGHU'UXFNJHVWHLJHUWELVGLH3HUIXVLRQXQ
WHUEXQGHQLVW$EEF)UHLQHQDXVUHLFKHQGHQ*DVDXVWDXVFKGXUFKGLHYHQWLOLHUWHNRQWUDODWHUDOH
*UXQGODJHQ

/XQJH LVW HLQH QLFKW YRUKDQGHQH 6KXQWVLWXDWLRQ GHV JHIOXWHWHQ /DSSHQV YRQ JURHP 9RUWHLO
'DGXUFKZLUGYHUPLHGHQGDVV5HVRUSWLRQYRQ/|VXQJDXVGHUJHIOOWHQ/XQJHVWDWWILQGHW
,Q GHU5HYHQWLODWLRQVSKDVH VHW]W GLH3HUIXVLRQ GXUFK5HGX]LHUXQJ GHV)OXWXQJVGUXFNVZLHGHU HLQ
'LHUHVLGXDOH)OVVLJNHLWGLIIXQGLHUWGXUFKGLHDOYHROlUH0HPEUDQXQGZLUGYRP%OXWDXIJHQRPPHQ
$EEGXQGVRPLWGHPV\VWHPLVFKHQ.UHLVODXI]XJHIKUW
'HU)OXWXQJV]XVWDQGNDQQGXUFKELOGJHEHQGHQ8OWUDVFKDOOEHZHUWHWZHUGHQ*DVEHVWDQGWHLOHVWHOOHQ
VLFK DOV HFKRUHLFKH6WUXNWXUHQPLWQDFKJHODJHUWHQ6FKDOOVFKDWWHQGDUZREHL JHULQJVWH0HQJHQGLH
%%LOGJHEXQJ EHHLQWUlFKWLJHQ ZUGHQ 'XUFK WUDQVSXOPRQDOHVRQRPRUSKRORJLVFKH $EELOGXQJHQ
GHU$RUWDXQGGHV+HU]HQVNRQQWHEHOHJWZHUGHQGDVVXQLODWHUDOH/XQJHQIOXWXQJ]XHLQHU]XYHUOlV
VLJHQXQGTXDOLWDWLYKRFKZHUWLJHQ6FKDOOEDUPDFKXQJGHU/XQJHIKUW/HVVHUHWDO
 
*UXQGODJHQ

ʹǤ͵ 
'LH JUXQGOHJHQGHQ SK\VLNDOLVFKHQ 0HFKDQLVPHQ GHV WKHUDSHXWLVFKHQ XQG GLDJQRVWLVFKHQ 8OWUD
VFKDOOV VLQG QDKH]X LGHQWLVFK %HLP GLDJQRVWLVFKHQ 8OWUDVFKDOO ZLUG HLQ NXU]HU 3XOV PLW KRKHU
%DQGEUHLWH YHUZHQGHW ZRGXUFK VLFK *HZHEHJUHQ]HQ GHXWOLFK DOV (FKR DEELOGHQ hEOLFKHUZHLVH
ZHUGHQ GDIU 6FKDOOIUHTXHQ]HQ LP %HUHLFK YRQ ͵ܯܪݖ െ ͳͷܯܪݖ YHUZHQGHW )U GHQ WKHUDSHXWL
VFKHQ 8OWUDVFKDOO NRPPHQ )UHTXHQ]HQ YRQ Ͳǡͷܯܪݖ͵ܯܪݖ]XP (LQVDW] ZHOFKH DOV
NRQWLQXLHUOLFKH:HOOH &:DXVJHVHQGHWZHUGHQ1LHGULJH)UHTXHQ]HQHUUHLFKHQJU|HUH(LQGULQJ
WLHIHQ XQG GXUFK GLH &: $QZHQGXQJ HUK|KW VLFK GHU WHPSRUDOH (QHUJLHHLQWUDJ :REHL ]XU
(U]HXJXQJHLQHU WKHUDSHXWLVFKHQ:LUNXQJ,QWHQVLWlWHQXQG$SSOLNDWLRQVVFKHPDWDVRJHZlKOWZHU
GHQGDVVHV]XU:lUPHLQGXNWLRQLP*HZHEHNRPPW
,Q GLHVHP .DSLWHO VROOHQ GLH ZLFKWLJVWHQ SK\VLNDOLVFKHQ *HVHW]PlLJNHLWHQ YRQ 6FKDOOZHOOHQ GLH
0HWKRGHQGHU(U]HXJXQJKRKHU6FKDOOLQWHQVLWlWHQVRZLHGHU6WDQGGHUNOLQLVFKHQ$QZHQGXQJGDU
JHOHJWZHUGHQ

ʹǤ͵Ǥͳ 

)UGLH$XVEUHLWXQJLQ:DVVHUXQG*HZHEHQZLUGGLHPHFKDQLVFKH6FKDOOZHOOHݑሺݔǡ ݐሻYHUHLQIDFKW
DOV/RQJLWXGLQDOZHOOHEHWUDFKWHW'LHVHNDQQ LQHLQHPKRPRJHQHQ0HGLXPYHUHLQIDFKWGXUFK LKUH
$PSOLWXGHܣZLHIROJWEHVFKULHEHQZHUGHQ+LOOHWDO
ݑሺݔǡ ݐሻ ൌ ܣ݁௜ሺఠ௧ି௞௫ሻ *O
'LH6FKDOOJHVFKZLQGLJNHLWܿሾ݉ ݏΤ ሿNDQQGXUFKGLH0DWHULDOSDUDPHWHU'LFKWHU ቂ݃ ܿ݉ଷൗ ቃXQG.RP
SUHVVLRQVPRGXO ܭ ቂܰ ݉ଶൗ ቃ VRZLH GXUFK GLH 6FKDOOIHOGJU|HQ :HOOHQOlQJH Oሾ݉ሿ XQG )UHTXHQ]
݂ሾݏିଵሿEHVFKULHEHQZHUGHQ
ܿ ൌ O ή ݂ ൌ ටܭ ߩൗ  *O
'LHDNXVWLVFKH,PSHGDQ]ܼሾܯܴܽݕ݈ሿZLUGDXFKDOV:HOOHQZLGHUVWDQGEH]HLFKQHWXQGLVWHLQH]HQWUDOH
0DWHULDONRQVWDQWHZHOFKHVLFKDXV'LFKWHXQG6FKDOOJHVFKZLQGLJNHLWHUJLEW
ܼ ൌ U ή ܿ *O
*UXQGODJHQ

,QHLQHPSODQDUHQ6FKDOOIHOGLVWGLH6FKDOOLQWHQVLWlWܫ ቂܹ ܿ݉ଶൗ ቃGXUFK6FKDOOGUXFN݌௦ሾܲܽሿXQG,PSH
GDQ] ܼ EHVWLPPW 6LH EHVFKUHLEW GLH (QHUJLHPHQJH ZHOFKH GXUFK HLQH )OlFKH VHQNUHFKW ]XU
$XVEUHLWXQJVULFKWXQJWUDQVSRUWLHUWZLUG
ܫ ൌ ȁ݌௦ȁ
ଶ
ߩ ή ܿ *O
'XUFKOlXIWGLH:HOOHPLW HLQHU ,QWHQVLWlWܫ଴ HLQKRPRJHQHV0HGLXP VRHUIROJW HLQH6FKZlFKXQJ
GXUFK$EVRUSWLRQ,QQHUKDOEHLQHU/DXIVWUHFNHݏYHUULQJHUWVLFKGLH,QWHQVLWlWܫGHUIRUWVFKUHLWHQGHQ
:HOOHH[SRQHQWLHOO
ܫ ൌ ܫ଴݁ିఈ௦ *O
'DEHLVWHOOWDGLHPDWHULDOVSH]LILVFKH$EVRUSWLRQVNRQVWDQWHGDUGLHIUHTXHQ]DEKlQJLJLVWVLHKH*O
:LUGGLH$EVRUSWLRQVNRQVWDQWHLQG%SUR:HJOlQJHDQJHJHEHQVRNDQQGLHVHDXVGHQ6FKDOO
GUXFNDPSOLWXGHQRGHU,QWHQVLWlWHQEHUHFKQHWZHUGHQ
ߙ ൌ ʹͲ  ൬ ݌݌଴൰ ൌ ͳͲ  ൬
ܫ
ܫ଴൰ *O
:LHMHGH:HOOHHUIlKUWDXFK8OWUDVFKDOOEHLP'XUFKJDQJYRQ*UHQ]IOlFKHQ5HIOH[LRQ%HXJXQJXQG
6WUHXXQJ$QKDQGGHV5HIOH[LRQVIDNWRUݎGHUGDV$PSOLWXGHQYHUKlOWQLVYRQUHIOHNWLHUWHU]XUHLQIDO
OHQGHQ:HOOHQDPSOLWXGHEHVFKUHLEWOlVVWVLFKGHU9HUOXVWZLHIROJWEHUHFKQHQ
ݎ ൌ ݌௥݌௘ ൌ ฬ
ܼଵ െ ܼ଴
ܼ଴ ൅ ܼଵฬ *O
'DEHL VWHOOHQ ܼଵ XQG ܼ଴ GLH ,PSHGDQ]HQ GHU DQJUHQ]HQGHQ 0DWHULDOLHQ GDU ,P )DOO YRQ ݎ|ͳ
VSULFKWPDQYRQ7RWDOUHIOH[LRQZDV LPPHU DQ*UHQ]HQYRQ*HZHEH ܼ ൎ ͳǡʹ െ ͳǡͺܯܴܽݕ݈ XQG
/XIWሺܼ ൎ ͲǡͲͲͳܯܴܽݕ݈ሻDXIWULWW
'HU0DWHULDOSDUDPHWHU 6FKDOOJHVFKZLQGLJNHLW ZXUGH ELVKHU DOV NRQVWDQW DQJHVHKHQ'LHVHU EHVLW]W
DEHU LQ)OVVLJNHLWHQXQG*HZHEHQHLQH$EKlQJLJNHLWYRQGHU6FKDOOVFKQHOOHZDV VLFKEHLKRKHQ
6FKDOOLQWHQVLWlWHQ EHPHUNEDUPDFKW )U GLHVH1LFKWOLQHDULWlW ]ZLVFKHQ 6FKDOOJHVFKZLQGLJNHLW XQG
6FKDOOVFKQHOOHXHUJLEWVLFKIROJHQGHU=XVDPPHQKDQJ%DPEHU
ܿ ൌ ܿ଴ ൅ ൬ͳ ൅
ܤ
ʹܣ൰ݑ *O
*UXQGODJHQ

'HU7HUP ൗ ZLUGDOV1LFKWOLQHDULWlWVSDUDPHWHUEH]HLFKQHWXQGLVWHLQKHLWVORV'LH1LFKWOLQHDULWlW
KDW ]XU )ROJH GDVV VLFK GLH 6FKZLQJXQJVSKDVHQ PLW KRKHP 6FKDOOGUXFN XQG 7HLOFKHQVFKQHOOH
.RPSUHVVLRQVSKDVH GDKHU VFKQHOOHU DXVEUHLWHQ DOV LQ GHU1HJDWLYGUXFNSKDVH(LQH VLQXVI|UPLJH
:HOOHVWHLOWVLFKDQLKUHU9RUGHUIURQWLPPHUPHKUDXIZREHLGLHVHDQGHU5FNIURQWDEIODFKW$EE
 'LHVH :HOOHQYHU]HUUXQJ LVW JOHLFKEHGHXWHQG PLW GHU (QWVWHKXQJ YRQ KDUPRQLVFKHQ )UH
TXHQ]DQWHLOHQEHL]XQHKPHQGHU6FKDOOLQWHQVLWlW=DERORWVND\D	.KRNKORY

,QGHUIROJHQGHQ7DEHOOHVLQGGLHZLFKWLJVWHQDNXVWLVFKHQ*HZHEHSDUDPHWHU]XVDPPHQJHIDVVW'LH
VH EH]LHKHQ VLFK DXVVFKOLHOLFK DXI SDUHQFK\PDOHV *HZHEH ZRKLQJHJHQ QXU ZHQLJH 'DWHQ IU
SDWKRORJLVFKHV *HZHEH LQ GHU /LWHUDWXU YRUOLHJHQ =XGHP ZXUGHQ 0HVVXQJHQ ]XU %HVWLPPXQJ
DNXVWLVFKHU (LJHQVFKDIWHQ DXVVFKOLHOLFK H[YLYR GXUFKJHIKUW VR GDVV GHU (LQIOXVV YRQ 3HUIXVLRQ
QLFKWEHUFNVLFKWLJWLVW.LVVHWDO
7DE)XQGDPHQWDOHDNXVWLVFKH(LJHQVFKDIWHQDXVJHZlKOWHU2UJDQJHZHEHXQG:DVVHU
*HZHEH ࢉሾ૚૙૙૙࢓ ࢙Τ ሿ ࢆሾࡹࡾࢇ࢟࢒ሿ αቂࢊ࡮ࢉ࢓ቃ#0+] ࡮ ࡭ൗ 
%UXVW    
/HEHU    
)HWW    
.QRFKHQ    
0XVNHO    
/XQJHYHQWLOLHUW   ! 
3URVWDWD    
:DVVHU    

$EEVLPXOLHUWHU6FKDOOGUXFNYHUODXILQ
/HEHUJHZHEHPLW$XIVWHLOXQJGHU$PSOLWXGHLQGHU
.RPSUHVVLRQVSKDVHEHLXQWHUVFKLHGOLFKHQ
6FKDOOLQWHQVLWlWHQ
7DQRXHHWDO+LOOHWDO
*UXQGODJHQ

ʹǤ͵Ǥʹ 
6FKDOOIHOGHUKRKHU,QWHQVLWlWZHUGHQKlXILJGXUFK)RNXVVLHUXQJYRQ:HOOHQIURQWHQJHQHULHUW'HV
KDOE VSULFKWPDQ DXFK YRP+LJK ,QWHQVLW\)RFXVHG8OWUDVRXQG +,)8 $P KlXILJVWHQZHUGHQ
GDEHL VSKlULVFKH:DQGOHU$SHUWXUHQYHUZHQGHW $EED'XUFKGLHNXJHOV\PPHWULVFKH.UP
PXQJ OLHJW GDV :LUNXQJVJHELHW DXI GHU =HQWUDODFKVH XP GHQ 0LWWHOSXQNW GHU $SHUWXU 52&
'HVVHQ*U|H LVW DEKlQJLJYRQJHRPHWULVFKHQXQGDNXVWLVFKHQ3DUDPHWHUQXQGEHVLW]WGLH)RUP
HLQHVOlQJOLFKHQ(OOLSVRLGV%DVLHUHQGDXIGHP'XUFKPHVVHUܦGHU:DQGOHUDSHUWXUGHU:HOOHQOlQJH
*OLP/DVWPHGLXPOlVVWVLFKGLH/lQJH݈XQG%UHLWHܾGHVIRNDOHQG%,QWHQVLWlWVPD[LPXPV
YHUHLQIDFKWZLHIROJWEHUHFKQHQ+LOO
ܾ ൌ ͳǡͶͳO ή ܴܱܥܦ 
*O

݈ ൌ ͳͲO ή ൬ܴܱܥܦ ൰
ଶ
 *O
'HU9RUWHLOGHU0HWKRGHOLHJWLQGHUHLQIDFKHQWHFKQLVFKHQ5HDOLVLHUXQJVSKlULVFKHU:DQGOHUGXUFK
/DSSHQYRQJHVLQWHUWHQ3LH]RPDWHULDOLHQ3=7'LH/RNDOLVDWLRQGHV,QWHQVLWlWVPD[LPXPV)RNXV
LVWGXUFKGHQ.UPPXQJVUDGLXV52&GHV:DQGOHUVGHILQLHUW
0LW+LOIHDNXVWLVFKHU/LQVHQ ODVVHQVLFKNRVWHQJQVWLJDXVSODQDUHQ3=76FKHLEHQ+,)8:DQGOHU
EHOLHELJHUIRNDOHU/DJHUHDOLVLHUHQ$EEE'DIUZHUGHQ3ODVWPDWHULDOLHQRGHUDXFK$OXPLQLXP
YHUZHQGHW1DFKWHLOLJLVWGLH(LJHQDEVRUSWLRQGHV6FKDOOVLQGHU/LQVHZHVKDOEVLFKGLHVHLQGHU3UD
[LVQLFKWGXUFKJHVHW]WKDEHQ
%HLPSKDVHG$UUD\ELOGHQHLQH9LHO]DKOYRQ(OHPHQWHQZHOFKHOLQHDURGHU]ZHLGLPHQVLRQDODQJH
RUGQHWVHLQN|QQHQHLQH$SHUWXU-HGHV(OHPHQWLVWHOHNWURQLVFKLQ3KDVHXQG$PSOLWXGHLQGLYLGXHOO
DQVWHXHUEDUZRPLWGXUFK%HDPIRUPLQJGLH IRNDOH/DJHYDULLHUWZHUGHQNDQQ $EE F'LHVHV
3ULQ]LSZLUGLQGHU8OWUDVFKDOOELOGJHEXQJ6FDQOLQH9HUIDKUHQDQJHZHQGHWXQGJHK|UW]XPWHFKQR
ORJLVFKHQ6WDQGDUG'HUJURH9RUWHLOOLHJWLQHLQHUUHLQHOHNWURQLVFKHQ6WHXHUXQJGHV)RNXVZREHL
GHU6FKDOOZDQGOHUQLFKWEHZHJWZHUGHQPXVV1DFKWHLOLJ LVWGHUKRKHWHFKQRORJLVFKH$XIZDQGVHL
WHQV +DUGZDUH XQG 6WHXHUXQJ (UIROJUHLFK (LQ]XJ LQ GLH 7KHUDSLH KDEHQ DQQXODU SKDVHG $UUD\V
JHIXQGHQ +HOG +LHU ZHUGHQ.UHLVULQJH HLQHV UXQGHQ 6FKDOOZDQGOHUV VR DQJHVWHXHUW GDVV
VLFKGHU)RNXVGXUFK%HDPIRUPLQJHQWODQJGHU]HQWUDOHQ$FKVHYHUVFKLHEWZREHLGLHODWHUDOH3RVL
WLRQLHUXQJEHUPHFKDQLVFKH7UDQVODWLRQGHV:DQGOHUVHUIROJW
 
*UXQGODJHQ

D

E

F
$EE3ULQ]LSLHQGHU6FKDOOIHOG)RNXVVLHUXQJDVSKlULVFKHU:DQGOHUEDNXVWLVFKH/LQVHFSKDVHG$UUD\

9LHOYHUVSUHFKHQG LVW HLQH.RPELQDWLRQ DXV VSKlULVFKHU*HRPHWULH XQGSKDVHG$UUD\'DEHLZLUG
HLQH.XJHOREHUIOlFKHEHVWHKHQGDXVYLHOHQFD!LQGLYLGXHOOHQ(LQ]HOHOHPHQWHQ]XVDPPHQJH
VHW]W%RENRYDHWDO0LW+LOIHGHV%HDPIRUPLQJVNDQQQXQGLH/DJHXPGHQ52&YDULLHUW
ZHUGHQVRZRKOLQD[LDOHU7LHIHDOVDXFKLP5DXPZLQNHO
,P )RNXV HLQHV WKHUDSHXWLVFKHQ :DQGOHUV ZHUGHQ ,QWHQVLWlWVZHUWH LP %HUHLFK YRQ
ܫ ൌ ͳͲͲǦʹͲǤͲͲͲܹܿ݉ିଶ JHQHULHUW'HU VLPXOLHUWH D[LDOH ,QWHQVLWlWVYHUODXI HLQHV+,)8:DQGOHUV
I 0+]52& FP, ܹܿ݉െʹ LVW LQ$EEGDUJHVWHOOW'DEHL LVWGLH,QWHQVLWlWELV
FD] FPVHKUJHULQJ VWHLJWGDQQ]XQHKPHQGPLWHLQHUVWHLOHQ)ODQNH]XP0D[LPXPLP)RNXV
52&KLQDQ9RQGLHVHPIRNDOHQ,QWHQVLWlWVZHUWIlOOWGLHVHV\PPHWULVFK]XP$QVWLHJDEXQGOLHJW
QDFK] FPZLHGHUXQWHUKDOEWKHUDSHXWLVFKHU'RVHQ'HU'UXFNDPSOLWXGHQYHUODXI]HLJWGDVVVLFK
LP)RNXVIXQGDPHQWDOHXQGKDUPRQLVFKH$QWHLOHDXVELOGHQ'LH$QWHLOHK|KHUH)UHTXHQ]KDEHQHL
QHQ (LQIOXVV DXI GLH LQGX]LHUWH +HL]OHLVWXQJ GD K|KHUH )UHTXHQ]HQ JHPl *O   VWlUNHU LQ
*HZHEHQDEVRUELHUWZHUGHQ6RQHVRQ	0\HUV


$EE6FKDOOIHOGYHUODXIHLQHVVSKlULVFKHQ+,)8:DQGOHUVHQWODQJGHUUDGLDOHQ=$FKVH6FKDOOLQWHQVLWlWOLQNV
6FKDOOGUXFNDPSOLWXGHPLWKDUPRQLVFKHQ$QWHLOHQUHFKWV

*UXQGODJHQ

ʹǤ͵Ǥ͵ 
=XU+,)8LQGX]LHUWHQ.DYLWDWLRQJHK|UHQHLQH5HLKHYRQ0HFKDQLVPHQGLH LQGLHVHP$EVFKQLWW
NXU] EHVFKULHEHQ ZHUGHQ .DYLWDWLRQ EHHLQIOXVVW GLH IRNDOH (QHUJLHEHUWUDJXQJ XQG VWHOOW HLQH
.RPSRQHQWHGHUPHFKDQLVFKHQ*HZHEH]HUVW|UXQJGDU
%HLKRKHQ,QWHQVLWlWHQHUUHLFKWGHU6FKDOOGUXFNLQGHUUHIUDNWLRQlUHQ3KDVHHLQLJH03D7DE,Q
GLHVHU'UXFNSKDVHN|QQHQ+RKOUlXPHGXUFK LQ:DVVHUJHO|VWH*DVHHQWVWHKHQ*HQHUHOO]HLFKQHW
VLFKDNXVWLVFKH.DYLWDWLRQGXUFKGDV$XIWUHWHQYRQ*DVXQG'DPSIEODVHQDXVZHOFKH LP6FKDOO
IHOG RV]LOOLHUHQ 'D GLH QHJDWLYH 'UXFNSKDVH ]HLWOLFK EHJUHQ]W LVW EHGDUI HV HLQHV
$PSOLWXGHQVFKZHOOZHUWHVGDPLWVLFK%ODVHQELOGHQN|QQHQ'LHVHUKlQJWYRQYLHOHQ(LJHQVFKDIWHQ
GHV0HGLXPVDEVR]%YRQ7HPSHUDWXU*DVNRQ]HQWUDWLRQ2EHUIOlFKHQVSDQQXQJ9LVNRVLWlWXQG
8PJHEXQJVGUXFN(LQH0RGHOOLHUXQJLQ$EKlQJLJNHLWDOOHU3DUDPHWHULVWQLFKWVLQQYROO([SHULPHQ
WHOO ZXUGHQ IU YHUVFKLHGHQH *HZHEH XQG 6FKDOOIUHTXHQ]HQ ,QWHQVLWlWVVFKZHOOZHUWH HUPLWWHOW EHL
GHQHQ.DYLWDWLRQEHJLQQWDXI]XWUHWHQ
7DE6FKDOOGUXFNVFKZHOOZHUWHEHLP$XIWUHWHQYRQ.DYLWDWLRQ
*HZHEH )UHTXHQ] .DYLWDWLRQ*UHQ]ZHUW
:DVVHU%OXW 0+] 03D313
1LHUH+XQG 0+] 03D313
)HWW 0+] 03D313
3DQNUHDV 0+] 03D313
/LHWDO0D[ZHOOHWDO
$XIJUXQGXQWHUVFKLHGOLFKHU0HVVPHWKRGHQXQG+,)86FKHPDWDNDQQNHLQGHILQLHUWHU6FKZHOOZHUW
HUZDUWHWZHUGHQ%HL+,)8$QZHQGXQJHQ LQ*HZHEHQPXVVGLH(UZlUPXQJXQGGHUGDPLW YHU
EXQGHQH 'DPSIGUXFNDQVWLHJ EHUFNVLFKWLJW ZHUGHQ ZHOFKHU GDV $XIWUHWHQ YRQ .DYLWDWLRQ
EHJQVWLJW:HUGHQ.DYLWDWLRQVEODVHQHU]HXJWVRLVWGHUHQ*U|H]XIlOOLJYHUWHLOW,KUZHLWHUHV9HU
KDOWHQ LVW DEKlQJLJ YRQ 'XUFKPHVVHU $QUHJXQJVIUHTXHQ] XQG 'UXFNDPSOLWXGH 6LH VWHOOHQ HLQ
VFKZLQJXQJVIlKLJHV 6\VWHPGDU /LHJW GLH8OWUDVFKDOOIUHTXHQ] LQ GHU1lKHGHU5HVRQDQ]IUHTXHQ]
ZHUGHQ%ODVHQ]XU VWDELOHQ2V]LOODWLRQDQJHUHJW $EED6LQGGLH%ODVHQ LQVWDELOQHLJHQGLHVH
QDFKHLQLJHQ=\NOHQ]XPLQHUWLDOHQ.ROODSVZHOFKHUPLWGHU,PSORVLRQLQGHUSRVLWLYHQ'UXFNSKDVH
HLQKHUJHKW$EEE,P1DKEHUHLFKGLHVHU,PSORVLRQHQZHUGHQKRKH6FKDOOGUFNH6FKRFNZHO
OHQ XQG 7HPSHUDWXUHQ !& HUUHLFKW 'LH PHFKDQLVFKHQ .UlIWH N|QQHQ DQJUHQ]HQGH
6WUXNWXUHQ]HUVW|UHQ

*UXQGODJHQ

$EE:LUNXQJVPHFKDQLVPHQGHU.DYLWDWLRQDVWDELO
PLWRV]LOOLHUHQGHQ%ODVHQELQHUWLDOPLWNROODELHUHQGHQ
%ODVHQLQGHU.RPSUHVVLRQVSKDVH
1HZPDQ	%HWWLQJHU

$EE6SHNWUXPHLQHV3&'6LJQDOVEHL.DYLWDWLRQ
%HWULHEEHLN+] ଴݂PLWVXEKDUPRQLVFKHQ ଴݂Ȁʹ
XQGK\SHUKDUPRQLVFKHQʹǡ͵ǡͶǡͷ ଴݂$QWHLOHQ
$FRXVWLFV3RO\PHU

(LQ0RQLWRULQJGHU.DYLWDWLRQNDQQGXUFKPHKUHUH9HUIDKUHQHUIROJHQ0F/DXJKODQHWDO
=XPHLQHQGXUFK6RQRJUDSKLHGD%ODVHQDOV6FKDOOUHIOHNWRUHQLP%%LOGGHXWOLFKVLFKWEDUVLQG=XP
DQGHUHQ HU]HXJHQ RV]LOOLHUHQGH %ODVHQ VXE XQG K\SHUKDUPRQLVFKH 6FKDOOVLJQDOH ZHOFKH SDVVLY
GXUFKDNXVWLVFKH6HQVRUHQ3&'GHWHNWLHUWZHUGHQN|QQHQ$EE
)UGHQ+,)8KDW.DYLWDWLRQSRVLWLYHZLHQHJDWLYH(IIHNWH=XPHLQHQHUK|KHQGLHRV]LOOLHUHQGHQ
XQGNDYLWLHUHQGHQ%ODVHQGHQ(QHUJLHXPVDW]XQGGDPLWGLHIRNDOH+HL]OHLVWXQJ=XPDQGHUHQZLUG
GHU6FKDOODQGHU*UHQ]IOlFKH]X/XIW%ODVHQUHIOHNWLHUWZDV]XU$EVFKLUPXQJGHVGDKLQWHUOLHJHQ
GHQ7KHUDSLHJHELHWHVIKUWWHU+DDU
 
*UXQGODJHQ

ʹǤͶ 

Å-HQHGLHGXUFK0HGLNDPHQWHQLFKWJHKHLOWZHUGHQZHUGHQGXUFKGDV6NDOSHOOJHKHLOW-HQHGLHGXUFKGDV6NDOSHOOQLFKWJH
KHLOWZHUGHQZHUGHQGXUFK:lUPHJHKHLOW-HQHGLHGLH:lUPHQLFKWKHLOWPVVHQDOVXQKHLOEDUEHWUDFKWHWZHUGHQ´
QDFK+LSSRFUDWHV
'LHVHU EH]HLFKQHQGH$XVVSUXFK DXV GHQ$QIlQJHQ GHU0HGL]LQ OlVVW YHUPXWHQ GDVV:lUPH HLQH
WKHUDSHXWLVFK ZLUNVDPH .RPSRQHQWH EHVLW]W $QIlQJOLFK ZXUGH GDV NQVWOLFKH )LHEHU GXUFK GLH
*DEHYRQS\URJHQHQ6WRIIHQWKHUDSHXWLVFKLQGX]LHUW,QGLHVHP=XVDPPHQKDQJHUKLHOWGHU:LHQHU
3V\FKLDWHUYRQ -DXUHJJGHQ1REHOSUHLV IU0HGL]LQ$QIDQJGHV -DKUKXQGHUWVZXUGHGLH
+\SHUWKHUPLH DOV WKHUDSHXWLVFKHU $QVDW] IU RQNRORJLVFKH.UDQNKHLWVELOGHU EHGHXWVDP(V ]HLJWH
VLFKGDEHLGDVV7XPRUJHZHEHVHQVLEOHUDXI:lUPHHLQWUDJUHDJLHUWDOV*HVXQGHV,PIROJHQGHQ$E
VFKQLWWZHUGHQ GLHZLFKWLJVWHQ*UXQGODJHQ GHU:LUNXQJ YRQ:lUPH EHU & DXI GDV*HZHEH
GDUJHVWHOOWVRZLH0HWKRGHQGHU0RGHOOLHUXQJGLHVHU

ʹǤͶǤͳ ¡

6WHLJW GLH 7HPSHUDWXU EHU & DQ VR HUIROJW LQ GHU =HOOH YHUPHKUW GLH 3URGXNWLRQ YRQ +LW
]H6FKRFN 3URWHLQHQ +63 'LHVHV LVW WKHUPLVFK VWDELOHU DOV QRUPDOH 3URWHLQH XQG VWHOOW HLQHQ
6FKXW]PHFKDQLVPXVGDU'LH=HOOHNDQQMHGRFKPLW+63QLFKWPHKUVRHIIL]LHQWDUEHLWHQ=HOOHQGLH
HLQHP QLFKWOHWDOHQ +LW]HHUHLJQLV & DXVJHVHW]W ZDUHQ N|QQHQ HLQH 5HVLVWHQ] JHJHQ GLHVHQ
5HL]DXIEDXHQ7KHUPRUHVLVWHQ]
0HFKDQLVPHQ GHU 9DVRGLODWDWLRQ HUK|KHQ GLH 3HUIXVLRQ EHL 7HPSHUDWXUHUZlUPXQJ XQG VFKW]HQ
VRPLWGXUFKYHUEHVVHUWHQ:lUPHWUDQVSRUWXQG9HUVRUJXQJGDV*HZHEH'LHVLVW LPPDOLJQHQ*H
ZHEHJHVW|UWZRGLH3HUIXVLRQQXUJHULQJIJLJPLWGHP7HPSHUDWXUUHL]DQVWHLJWXQGQDFKGLHVHP
GHXWOLFKDEQLPPW(QGULFK'LHVIKUW]XHLQHUSRVWK\SHUWKHUPLVFKHQ,VFKlPLHLP7XPRU
6WHLJWGLH7HPSHUDWXUZHLWHUDQNRPPWHV]X'HQDWXULHUXQJVSUR]HVVHQXQG]XU.RDJXODWLRQ]HOOX
OlUHU 3URWHLQH +lOW GLHVHU =XVWDQG DQ WULWW GHU =HOOWRG HLQ 'LH OHWDOH:LUNXQJ DE & EHWULIIW
PDOLJQHVZLHJHVXQGHV*HZHEHJOHLFKHUPDHQ9RQ$EODWLRQ VSULFKWPDQEHLP(UUHLFKHQ ORNDOHU
7HPSHUDWXUHQEHU&+LHUWULWWGLH'HQDWXULHUXQJXQGHLQH=HUVW|UXQJGHU=HOOPHPEUDQLQQHU
KDOEYRQ6HNXQGHQHLQ(LQW\SLVFKHV(UVFKHLQXQJVELOGLVWGLHWKHUPLVFKH1HNURVHYDQ/HHQGHUVHW
DO  %HL KRKHQ 7HPSHUDWXUHQ EHU & NRPPW HV ]XGHP ]X 9DSRULVDWLRQVSUR]HVVHQ
ZRGXUFK VLFK.DYLWlWHQELOGHQ'LH$EJDEHYRQ:DVVHU DXVGHPHUKLW]WHQ*HZHEHNDQQELV ]XU
.DUERQLVLHUXQJIKUHQ
*UXQGODJHQ

:LHLQ$EE]XVHKHQVHW]WHLQHOHWDOH:LUNXQJDE&HLQZREHLGLHhEHUOHEHQVIUDNWLRQPLW
]XQHKPHQGHU7HPSHUDWXU DEQLPPW$E & YHUVWlUNW VLFK GHU(IIHNW VSUXQJKDIW VR GDVV NHLQH
6WDELOLVLHUXQJGHUhEHUOHEHQVIUDNWLRQPHKUPLWGHU=HLW]XEHREDFKWHQLVW
 
$EE+\SHUWKHUPH:LUNXQJDQ7XPRU]HOOOLQLHQD$UUKHQLXV3ORWGHUhEHUOHEHQVIUDNWLRQLQ$EKlQJLJNHLWGHU
7HPSHUDWXUXQG(LQZLUN]HLWE/HWDOLWlWVUDWHLQ$EKlQJLJNHLWGHU7HPSHUDWXU.XIHHWDO

'LH+\SHUWKHUPLHEHVLW]WV\QHUJLVFKH(IIHNWHPLW=\WRVWDWLNDXQGLRQLVLHUHQGHU6WUDKOXQJ+XUZLW]
	6WDXIIHU)UHLQHWKHUDSHXWLVFKH.RPELQDWLRQPLW+\SHUWKHUPLHVLQGEHVRQGHUV=\WRVWD
WLND GHU *UXSSH GHU 3ODWLQGHULYDWH ZLH 'R[RUXELFLQ XQG (SLUXELFLQ JHHLJQHW 'DV NRPSOH[H
=XVDPPHQZLUNHQ LVW GHU]HLW QRFK*HJHQVWDQGYRQ)RUVFKXQJVDUEHLWHQ ,P)DOOH GHV LQRSHUDEOHQ
16&/&NRQQWHJH]HLJWZHUGHQGDVVHLQH'UHLIDFKDQZHQGXQJYRQ%HVWUDKOXQJ&KHPRWKHUDSLHXQG
+\SHUWKHUPLHLP*HJHQVDW]]XU5DGLR&KHPR7KHUDSLHGHXWOLFK]XU9HUEHVVHUXQJGHVhEHUOHEHQV
EHLWUlJW:DQJHWDO

ʹǤͶǤʹ "
8PGLHOHWDOH:LUNXQJXQWHUVFKLHGOLFKHU7HPSHUDWXUHQXQG(LQZLUN]HLWHQDXI*HZHEHYHUJOHLFKHQ
]XN|QQHQZXUGHGDV,VRGRVHQSULQ]LSDXIWKHUPLVFKH*U|HQDQJHZHQGHW'DEHLZLUGGLH/HWDOLWlW
HLQHVWKHUPLVFKHQ5HL]HV7HPSHUDWXU(LQZLUNGDXHUJOHLFKJHVHW]WGHU(LQZLUN]HLWHLQHU5HIHUHQ]
WHPSHUDWXU $UEHLWHQ YRQ 6DSDUHWR	'HZH\  KDEHQ JH]HLJW GDVV GLH =HLW ]XP(UUHLFKHQ
HLQHVOHWDOHQ7KHUDSLHHIIHNWHVVLFKKDOELHUWZHQQGLH7HPSHUDWXU!&XP.HUK|KWZLUG(V
ZXUGHIUHLQH7HPSHUDWXUGLHEHQ|WLJWH=HLWHUPLWWHOWQDFKGHUDOOHU7XPRU]HOOHQDYLWDOZD
UHQ 'LHV HQWVSULFKW HLQHU /HWKDO 'RVH /'  ,P WKHUPLVFKHQ ,VRGRVHQPRGHOO HUIROJW HLQH
1RUPLHUXQJDXI&'DEHLZLUGGLHEHQ|WLJWH=HLW]XP(UUHLFKHQGHVJOHLFKHQ WKHUDSHXWLVFKHQ
(IIHNWHV HLQHU EHOLHELJHQ7HPSHUDWXUZLH EHL & DOVܥܧܯͶ͵ܥ &XPXODWLYH(TXLYDOHQW0LQXWHV
&EH]HLFKQHW$XVHLQHP7HPSHUDWXUYHUODXI7W OlVVWVLFKHLQH lTXLYDOHQWHWKHUPLVFKH'RVLV
EDVLHUHQGDXIHLQHU:LUNWHPSHUDWXUYRQ&ZLHIROJWEHUHFKQHQWHU+DDU
D E
*UXQGODJHQ

ܥܧܯସଷܥ ൌ න ܴ௖ሺܶሻሺସଷି்ሺ௧ሻሻ
௧
଴
݀ݐ *O
ܴ௖ሺܶሻ ൌ ቄͲǤͷ ൐ Ͷ͵ιͲǤʹͷ͵͹ι ൏ dͶ͵ι  
'LH ]XP (UUHLFKHQ HLQHU /' QRWZHQGLJH (LQZLUN]HLW EHWUlJW EHL & ≈ PLQ DOVR EHL
&(0& 'LH OHWDOH WKHUPLVFKH'RVLV LVWEHL&LQQHUKDOEYRQVHUUHLFKWXQGEHL&
EHUHLWV LQQHUKDOEHLQHU6HNXQGH'LHVHUSRWHQWLHOOH=XVDPPHQKDQJYRQ7HPSHUDWXUXQG(LQZLUN
]HLW LVW IUGLH NOLQLVFKH+,)87KHUDSLH VHKU YRUWHLOKDIW'XUFK8OWUDVFKDOODEODWLRQZHUGHQ IRNDOH
7HPSHUDWXUHQYRQ&&HUUHLFKWZRPLWVFKQHOOXQGXQDEKlQJLJYRQGHU(QWLWlW7XPRUJHZH
EH ]HUVW|UW ZLUG 'HU 9ROOVWlQGLJNHLW KDOEHU PXVV QRFK HUZlKQW ZHUGHQ GDVV GLH RELJHQ
*OHLFKXQJHQDXV([SHULPHQWHQLP7HPSHUDWXUEHUHLFK]ZLVFKHQ&JHZRQQHQZXUGHQ'HUHQ
,QWHUSRODWLRQKLQ]XK|KHUHQ7HPSHUDWXUHQGHFNW VLFKZHLWJHKHQGPLWGHQSUDNWLVFKHQ(UIDKUXQ
JHQ -HGRFK ]HLJW VLFK GDVV EHL GHU $SSOLNDWLRQ YRQ KRKHQ 7HPSHUDWXUHQ !& EHL NXU]HU
(LQZLUNGDXHU V HLQHK|KHUH'RVLV&(0&!EHQ|WLJWZLUGXPGLHJOHLFKHDEODWLYH
:LUNXQJZLHEHLPLQ#&]XHU]LHOHQ0RXUDWLGLV	WHU+DDU
'LHIROJHQGH$EELOGXQJVWHOOWGHQ=XVDPPHQKDQJYRQ(LQZLUN]HLWXQG7HPSHUDWXUEHLYHUVFKLHGH
QHQbTXLYDOHQ]GRVHQGDU%HL&ZHUGHQV IUHLQH'RVLVYRQ&(0& EHQ|WLJW$E
7HPSHUDWXUHQEHU&ZHUGHQ'RVHQYRQ&(0& LQQHUKDOEHLQHU6HNXQGHDNNXPXOLHUW
,Q GHU 5HDOLWlW HUJHEHQ VLFK WKHUPLVFKH 'RVHQ ZHLW REHUKDOE YRQ &(0&! DXIJUXQG GHU
WKHUPLVFKHQ7UlJKHLWGHV$ENKOXQJVYRUJDQJHV

 
$EE7KHUPLVFKHbTXLYDOHQ]GRVHQLQ
$EKlQJLJNHLWYRQ7HPSHUDWXUXQG(LQZLUN]HLW
PLWORJDULWPLVFKHU=HLWDFKVHEHLYHUVFKLHGHQHQ
'RVHQYRQ&(0& 

*UXQGODJHQ

ʹǤͷ 	
'LHSK\VLNDOLVFKHQ(LJHQVFKDIWHQGHV+,)86FKDOOIHOGHVXQGGLH:LUNXQJYRQ:lUPHLQ*HZHEHQ
ZXUGHQLQGHQYRUDQJHVWHOOWHQ.DSLWHOQGDUJHOHJW'XUFK$EVRUSWLRQKRKHU6FKDOOLQWHQVLWlWHQZHU
GHQ IRNDOH 7HPSHUDWXUDQVWLHJH LQGX]LHUW GLH HLQH WKHUDSHXWLVFKH :LUNXQJ HU]LHOHQ N|QQHQ ,P
IROJHQGHQ$EVFKQLWWZHUGHQGLH*UXQGODJHQGHU+,)8$EODWLRQEHVFKULHEHQ'D]XZLUGHLQJOWL
JHV %LR+HDW 0RGHOO DQ GHQ :lUPHHLQWUDJ GXUFK WKHUDSHXWLVFKH 6FKDOOIHOGHU DQJHSDVVW XQG GLH
JlQJLJHQNOLQLVFKHQ0HWKRGHQGHU+,)8$EODWLRQYRUJHVWHOOW

ʹǤͷǤͳ ¡	
:LHGXUFK*OEHVFKULHEHQHUIlKUWHLQH6FKDOOZHOOH LP0HGLXPHLQH6FKZlFKXQJ'DEHLZLUG
DNXVWLVFKHLQWKHUPLVFKH(QHUJLHJHPlGHV(QHUJLHHUKDOWXQJVVDW]HVXPJHZDQGHOW)UGLH+HL]OHLV
WXQJܪJLOWGDEHL%DPEHU
ܪ ൌ ߙ ή ܫ ൌ ߙ ȁ݌ȁ
ଶ
ߩܿ  *O
$XIJUXQGGLHVHV:lUPHHLQWUDJHVVWHLJWGLH7HPSHUDWXUXQWHU9HUQDFKOlVVLJXQJYRQ.RQYHNWLRQV
SUR]HVVHQLPMHZHLOLJHQ5DXPSXQNWGHV6FKDOOIHOGHLQWUDJHVPLWHLQHU5DWHYRQ
݀ܶ
݀ݐ ൌ
ܪ ή ݐ
ߩ ή ܥ௧௛ *O
+LHUVWHOOW୲୦ >ିଵିଵ@GLH:lUPHNDSD]LWlWGHV*HZHEHVGDU'XUFKGLH(UZlUPXQJZLUGGDV
WKHUPLVFKH*OHLFKJHZLFKW JHVW|UW(LQ$XVJOHLFK NDQQ GXUFK:lUPHOHLWXQJ:lUPHVWUDKOXQJ XQG
.RQYHNWLRQHUIROJHQ'LH:lUPHVWUDKOXQJXQG.RQYHNWLRQNDQQ LQVROLGHQ*HZHEHQYHUQDFKOlV
VLJWZHUGHQ'LH+HUVWHOOXQJ GHV*OHLFKJHZLFKWV GXUFK:lUPHOHLWXQJZLUG XQWHU$QQDKPH HLQHU
2UWVXQDEKlQJLJNHLWGHUWKHUPLVFKHQ/HLWIlKLJNHLW݇௧௛ሾܹ݉ିଵܭିଵሿGXUFKGLHDOOJHPHLQH:lUPHOHL
WXQJVJOHLFKXQJEHVFKULHEHQ
ߩ ή ܥ௧௛
߲ܶ
߲ݐ ൌ ݇௧௛οܶ *O
%HILQGHQVLFKLPEHWUDFKWHWHQ9ROXPHQHOHPHQW]XVlW]OLFKH:lUPHTXHOOHQRGHUVHQNHQVRPVVHQ
GLHVH EHUFNVLFKWLJWZHUGHQ$OV4XHOOHZLUNW GLHGXUFK+,)8 LQGX]LHUWH+HL]OHLVWXQJ *O 
'LH:lUPHVHQNHLQKXPDQHP*HZHEHVWHOOWGLH3HUIXVLRQPLWGHP%OXWIOXVVGHUDUWHULHOOHQ7HPSH
UDWXU ௔ܶGDUZDVHUVWPDOVYRQ3HQQHVZLHIROJWGHILQLHUWZXUGH
*UXQGODJHQ

ܪ௉௘௥௙ ൌ െݓ௕ܥ௕ሺܶ െ ௔ܶሻ *O
'DEHLVWHOOWݓ௕ሾ݇݃݉ିଷݏିଵሿGLH3HUIXVLRQVNRQVWDWHXQGܥ௕ሾିଵିଵሿGLHVSH]LILVFKH:lUPHNDSD
]LWlWYRQ%OXWGDU:LUG*OPLWGHQ7HUPHQGHU3HUIXVLRQXQG+HL]OHLVWXQJVLQGXNWLRQHUJlQ]W
VR OlVVW VLFK GLH ]HLWOLFKH 7HPSHUDWXUHQWZLFNOXQJ EHL GHU *HZHEHEHVFKDOOXQJ PLW GHU %LR+HDW
7UDQVSRUW*OHLFKXQJ%+7(ZLHIROJWEHVFKUHLEHQ6DERRQFKL
ߩܥ௧௛
߲ܶ
߲ݐ ൌ ݇௧௛׏
ଶܶ ൅ ߙ ȁ݌ȁ
ଶ
ߩܿ െ ݓ௕ܥ௕ሺܶ െ ௔ܶሻ *O
3HQQHV%LR+HDW0RGHOOZXUGHXUVSUQJOLFKIUJURH.|USHUDUDOHZLH([WUHPLWlWHQHQWZLFNHOW'LH
GDEHLJHWURIIHQHQ9HUHLQIDFKXQJHQODVVHQVLFKQXUEHGLQJWDXIORNDOH(UZlUPXQJVSUR]HVVHEHUWUD
JHQ'HVKDOEZXUGHGDV0RGHOONULWLVFKHQ8QWHUVXFKXQJHQXQWHU]RJHQZREHLVLFKGXUFKDXVVHLQH
$QZHQGEDUNHLWDXIORNDOH(UZlUPXQJVSUR]HVVH]HLJWH;LDR=KRXHWDO:LVVOHU
'LHZLFKWLJVWHQWKHUPLVFKHQ3DUDPHWHUYRQ*HZHEHVLQGLQ7DE]XVDPPHQJHIDVVW'DEHLIlOOW
DXIGDVVVLFKWKHUPLVFKH/HLWIlKLJNHLWXQG:lUPHNDSD]LWlWQXUXQZHVHQWOLFKLQ*HZHEHQ0XVNHO
/HEHU%OXWXQWHUVFKHLGHQXQGHWZDVJHULQJHUH:HUWHDOV:DVVHUDXVZHLVHQ
7DE7KHUPLVFKH(LJHQVFKDIWHQXQG3HUIXVLRQYRQYHUVFKLHGHQHQ*HZHEHQVRZLH:DVVHU
*HZHEH ࢑࢚ࢎሾࢃ࢓ି૚ࡷି૚ሿ ࡯࢚ࢎ>ࡶ࢑ࢍି૚ࡷି૚@ ࢝࢈ሾ࢑ࢍ࢓ି૜࢙ି૚ሿ
%OXW   
)HWW   
.QRFKHQ   
/HEHU   
0XVNHO   
:DVVHU   
'XFN9DOYDQRHWDO
:LUGHLQ IRNXVVLHUWHV6FKDOOIHOG LQ*HZHEHDSSOL]LHUW VRHUJLEW VLFKHLQ,QWHQVLWlWVSURILOEDVLHUHQG
DXIGHQDNXVWLVFKHQ5DKPHQEHGLQJXQJHQ$XIJUXQGGHUJHZHEHVSH]LILVFKHQ$EVRUSWLRQ3HUIXVLRQ
XQGGHQ WKHUPLVFKHQ3DUDPHWHUQVWHOOW VLFKHLQH+HL]OHLVWXQJVYHUWHLOXQJ LP)RNXVHLQGLHlKQOLFK
GHU,QWHQVLWlWVYHUWHLOXQJLVW,Q$EEDLVWHLQHVLPXOLHUWH+HL]OHLVWXQJVYHUWHLOXQJLQSHUIXQGLHUWHU
/HEHUHLQHVIRNXVVLHUWHQ:DQGOHUV3DUDPHWHUVLHKH7DEGDUJHVWHOOW,QGHP]XU]$FKVHURWDWL
RQVV\PHWULVFKHQ 0RGHOO LVW GLH /RNDOLVDWLRQ GHV )RNXV EHL ] PP PLW HLQHU PD[LPDOHQ
+HL]OHLVWXQJYRQܹܿ݉ିଷHUVLFKWOLFK'LHVHU+HL]OHLVWXQJVHLQWUDJIKUW]XU(UZlUPXQJGHV*H
*UXQGODJHQ

ZHEHV-HQDFK%HVFKDOOXQJVGDXHUNRQYHNWLHUW:lUPHLQGLH8PJHEXQJ$EEE'DEHLZHUGHQ
]HQWUDOH7HPSHUDWXUHQYRQELV]X&HUUHLFKW










0LW%HJLQQGHU%HVFKDOOXQJNRPPWHV$XIJUXQGGHULQGX]LHUWHQ+HL]OHLVWXQJ]XHLQHP$QVWLHJGHU
7HPSHUDWXUPLWGHU=HLW'HU7HPSHUDWXUYHUODXI IUGLHREHQGDUJHVWHOOWH+,)86LPXODWLRQ LVW LQ
$EEDIUXQWHUVFKLHGOLFKH([SRVLWLRQV]HLWHQGDUJHVWHOOW'LHIRNDOH7HPSHUDWXUVWHLJWVFKQHOO
XQG QlKHUW VLFK DV\PSWRWLVFKPLW ]XQHKPHQGHU([SRVLWLRQVGDXHU HLQHU(QGWHPSHUDWXU0LW GHP
$EVFKDOWHQ GHV:DQGOHUV XQG GHP%HJLQQ GHU $ENKOXQJVSKDVH VLQNW GLH 7HPSHUDWXU LQQHUKDOE
ZHQLJHU6HNXQGHQDEXQGQlKHUWVLFKZLHGHUGHP$XVJDQJVZHUW.|USHUWHPSHUDWXU'HU7HPSHUD
WXUDQVWLHJLP+,)8)RNXVIROJWHLQHPH[SRQHQWLHOOHQ9HUODXI'LHVHUNDQQGXUFKGLH=HLWNRQVWDQWH
τXQG3DUDPHWHUDZLHIROJWEHVFKULHEHQZHUGHQ'LOORQHWDO
ܶሺݐሻ ൌ ܽ൫ͳ െ ݁ି௧Ȁఛ൯ *O
0LW]XQHKPHQGHU%HVFKDOOXQJV]HLWEHWUlJW LQGHU6LPXODWLRQGLH IRNDOH7HPSHUDWXU&QDFKV
XQGHUUHLFKW:HUWHNQDSSEHU&QDFKV(VZXUGHQNHLQHOlQJHUHQ$EODWLRQV]HLWHQVLPXOLHUW
GD 7HPSHUDWXUHQ EHU & DXIJUXQG HLQVHW]HQGHU 'DPSIEODVHQELOGXQJ SUDNWLVFK QLFKW GXUFK
+,)8HU]LHOEDUVLQG
%DVLHUHQGDXIGHP9HUODXIGHU7HPSHUDWXUYHUWHLOXQJZlKUHQGGHU$XIZlUPXQG$ENKOXQJVSKDVH
NDQQHLQHWKHUPLVFKHbTXLYDOHQ]GRVLV&(0&≥IUMHGH([SRVLWLRQEHUHFKQHWZHUGHQ*O
,QGLHVHP$UHDOLVWPLWHLQHUYROOVWlQGLJHQ1HNURWLVLHUXQJGHV*HZHEHV]XUHFKQHQ'LH$EE
E ]HLJW GLH HQWVSUHFKHQGHQ 1HNURVH]RQHQ QDFK GHQ MHZHLOLJHQ VLPXOLHUWHQ +,)8
%HVFKDOOXQJHQ(VZLUGHLQH1HNURVH]RQHPLWHOOLSWLVFKHU$XVSUlJXQJJHELOGHWZHOFKHVLFKPLW]X
QHKPHQGHU ([SRVLWLRQV]HLW YHUJU|HUW 'LH 9ROXPHQ]XQDKPH LVW YRQ V DXI V DP JU|WHQ
ZRJHJHQYRQDXI6HNXQGHQVLFKQXUHLQJHULQJHU=XZDFKVHLQVWHOOW 
$EE6LPXOLHUWHU+,)8LQ/HEHUJHZHEHPLW'DUVWHOOXQJGHU9HUWHLOXQJYRQDIRNDOHU+HL]OHLVWXQJE7HPSHUDWXU
QDFKV%HVFKDOOXQJV]HLW
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ʹǤͷǤʹ 	Ǧ
,QGHUVRJHQDQQWHQ5DVWHU$EODWLRQZHUGHQ+,)8(LQ]HOGRVHQDXIGDV7DUJHWDEJHJHEHQVRGDVV
LQGLHVHPDOOH=HOOHQGXUFKWKHUPLVFKH1HNURVH]HUVW|UWZHUGHQ'DGDV9ROXPHQGHV)RNXVNOHLQ
JHJHQEHUGHPGHV7XPRUVLVWHUIROJWHLQH5DVWHUXQJGXUFKGDV=LHOYROXPHQ'DEHLZLUGGDV9R
OXPHQEHYRU]XJWYRQGLVWDOQDFKSUR[LPDODXVJHIOOW$EE%DVLHUHQGDXIGHU%LOGJHEXQJZLUG
]XHUVWHLQUlXPOLFKHV0RGHOOGHV7XPRUVHUVWHOOW'HU)RNXVZLUGDOV(OOLSVRLGLQWHUSROLHUWXQGHLQ
5DXPJLWWHUDXVGLHVHQEHUGDV=LHOYROXPHQJHOHJW(VZHUGHQGLH3RVLWLRQVSXQNWHGHV*LWWHUVGDQQ
YRP +,)86\VWHP DQJHIDKUHQ ZREHL LQ MHGHU 3RVLWLRQ HLQH IHVWJHOHJWH +,)8'RVLV /HLVWXQJ
(LQZLUN]HLWDEJHJHEHQZLUG'LHVHVHLQIDFK]X LPSOHPHQWLHUHQGH9HUIDKUHQJHK|UW]XP6WDQGDUG
LQDOOHQNOLQLVFKHQ+,)86\VWHPHQ'DV9HUIDKUHQEULQJWHLQLJH1DFKWHLOHPLWVLFKXQGLVWVHKUDQ
IlOOLJIU%HZHJXQJVDUWHIDNWHGDGLH5DXPSXQNWHQLFKWQDFKJHIKUWZHUGHQ'LHIRNDOHWKHUPLVFKH
(LQ]HOGRVLVLVWQLFKWNRQVWDQWXQGYDULLHUWPLWGHQ(LJHQVFKDIWHQGHVDNXVWLVFKHQ3IDGHVXQGGHUOR
NDOHQ$EVRUSWLRQ LP*HZHEH'LH$EZHLFKXQJYRP LGHDOHQ3ODQXQJVPRGHOO ]XPUHDOHQ*HZHEH
NDQQGD]XIKUHQGDVV=ZLVFKHQUlXPHQLFKWYROOVWlQGLJDEODGLHUWZHUGHQ9HUPXWOLFKLVWGLHUHODWLY
KRKH5H]LGLYUDWH LQGHU+,)8$EODWLRQGHV3URVWDWD.DU]LQRPVYRQGDUDXI]XUFN]XIK
UHQ*HOHWHWDO
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$EE+,)86LPXODWLRQLQ/HEHUJHZHEHEHLYHUVFKLHGHQHQ(LQZLUN]HLWHQPLWD9HUODXIGHUIRNDOHQ
+|FKVWWHPSHUDWXUXQGE$XVELOGXQJGHU$EODWLRQV]RQH&(0& 
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*UXQGODJHQ


$EE)XQNWLRQVSULQ]LSGHU+,)85DVWHUXQJ

$EE)XQNWLRQVSULQ]LSGHUYROXPHWULVFKHQ+,)8
$EODWLRQ+,)8:DQGOHUPLWODWHUDOURWDWRULVFKHU
7UDQVODWLRQGHV)RNXV5XKQNHHWDO

,Q GHU YROXPHWULVFKHQ $EODWLRQ HUIROJW HLQH NRQWLQXLHUOLFKH (UZlUPXQJ GHV JHVDPWHQ 7XPRU
YROXPHQVRGHUHLQHV=LHOJHELHWHV'DVNDQQGXUFK'HIRNXVVLHUXQJ 0HORGHOLPD HW DO RGHU
GXUFK$XIWHLOXQJLQPXOWLSOH)RNL.|KOHUHWDOHUUHLFKWZHUGHQ/HW]WHUHVLVWNOLQLVFKEHUHLWV
HWDEOLHUWXQGEHUXKWDXIHLQHPVFKQHOOHQ LQPV$EIDKUHQGHV=LHOYROXPHQVXQWHUVWlQGLJHU:LH
GHUKROXQJ GHV IRNDOHQ 0XVWHUV ,Q $EE  LVW GLHVHV 3ULQ]LS IU HLQH URWDWLRQVV\PPHWULVFKH
9HUWHLOXQJGHV+,)8)RNXV LQGHU$EODWLRQV]RQHGDUJHVWHOOW'LHVH IRNDOH7UDQVODWLRQZLUGGXUFK
HOHNWURQLVFKHV%HDPIRUPLQJHLQHV VSKlULVFKHQ$UUD\VZLH LQ$EEFGDUJHVWHOOW JHVWHXHUW'HU
JURH 9RUWHLO GHU0HWKRGH OLHJW LP $XVJOHLFK YRQ ,QKRPRJHQLWlWHQ LQ 3IDG XQG*HZHEH GXUFK
WKHUPLVFKH.RQYHNWLRQ1DFKWHLOLJLVWGHUKRKH6WHXHUXQJVDXIZDQGIUGDV%HDPIRUPLQJPLWNRV
WHQLQWHQVLYHQ $UUD\:DQGOHUQ 'DV 9HUIDKUHQ ZXUGH ]XU (IIL]LHQ]VWHLJHUXQJ EHL $EODWLRQ
JURYROXPLJHU7XPRUHHQWZLFNHOWGD VLFK7KHUDSLH]HLWHQJHJHQEHUGHP5DVWHUYHUIDKUHQXPHLQ
9LHOIDFKHVUHGX]LHUHQ5XKQNHHWDO$UEHLWHQ]XU7KHUDSLHYRQ.QRFKHQPHWDVWDVHQ]HLJHQ
GLH(LJQXQJ GHV9HUIDKUHQV GD HLQH KRPRJHQH7HPSHUDWXUYHUWHLOXQJ EHU GHP EHIDOOHQHQ.QR
FKHQDUHDOGLHNXUDWLYH:LUNXQJYHUEHVVHUW+XLVPDQHWDO
8PGLH IRNDOH /RNDOLVDWLRQ LP=LHOJHELHW ]X NRQWUROOLHUHQ *XLGLQJZHUGHQ EHYRU]XJW HWDEOLHUWH
NOLQLVFKH%LOGJHEXQJVYHUIDKUHQZLH6RQRJUDSKLHXQG057HLQJHVHW]W'DEHLLVWGLH8OWUDVFKDOOELOG
JHEXQJ DP HLQIDFKVWHQ ]X LPSOHPHQWLHUHQ GD %LOGJHEXQJV XQG 7KHUDSLHVFKDOONRSI GXUFK
PHFKDQLVFKH.RSSOXQJJHPHLQVDPJHVWHXHUWZHUGHQ86J)86'XUFKHLQ$OLJQHPHQWZLUGLP6R
QRJUDPPLPPHUGHU+,)8)RNXVDQHLQHU3RVLWLRQLP%%LOGGDUJHVWHOOW$EE(LQ1DFKWHLO
GHV9HUIDKUHQVOLHJW LQGHUEHJUHQ]WHQUlXPOLFKHQ2ULHQWLHUXQJGXUFKGDV]ZHLGLPHQVLRQDOHVRQR
JUDSKLVFKH 6FKQLWWELOG ,Q GHU %%LOGJHEXQJ ZLUG GLH $EODWLRQV]RQH GXUFK HLQH
(FKRJHQLWlWVYHUVWlUNXQJ VLFKWEDU ZRGXUFK VLFK $XVVDJHQ EHU GLH /lVLRQVELOGXQJ WUHIIHQ ODVVHQ
*KRVKDOHWDO)UGDV0RQLWRULQJGHV$EODWLRQVYRUJDQJHVHUVFKHLQWGHU(LQVDW]HODVWRJUD
SKLVFKHU %LOGJHEXQJ YLHOYHUVSUHFKHQGHU GD GHQDWXULHUWHV *HZHEH HLQH K|KHUH 6WHLILJNHLW EHVLW]W
7KLWWDLHWDO+\EULG6\VWHPH LQGHQHQGDV$UUD\IU%LOGJHEXQJXQG7KHUDSLHYHUZHQGHW
*UXQGODJHQ

ZLUG VLQG HLQH WHFKQRORJLVFKH+HUDXVIRUGHUXQJ EHVLW]HQ DEHU IU GLH SUDNWLVFKH8PVHW]XQJ GHV
86J)86GDVJU|WH3RWHQWLDO0DVWHWDO
'LH05EDVLHUWH+,)8$EODWLRQ05J)86YHUELQGHW]ZHLYRUWHLOKDIWH(LJHQVFKDIWHQ=XPHLQHQ
GHQJXWHQ:HLFKWHLONRQWUDVWGXUFKJHZHEHVSH]LILVFKH:LFKWXQJGHU%LOGJHEXQJ7Z7Z'LIIX
VLRQ ZRGXUFK 7XPRUH VLFK JXW YRQ 3DUHQFK\P DEJUHQ]HQ ODVVHQ +\Q\QHQ HW DO  =XP
DQGHUHQNDQQPLW+LOIHGHV057¶V]XVlW]OLFKHLQHQLFKWLQYDVLYH7KHUPRPHWULHZlKUHQGGHU$EODWL
RQHUIROJHQ'H3RRUWHUHWDO'XUFKHLQH5FNIKUXQJGHU7HPSHUDWXULQIRUPDWLRQN|QQHQ
DNWLYGLH+,)83DUDPHWHU/HLVWXQJ3RVLWLRQVRJHVWHXHUWZHUGHQGDVVKRPRJHQH7HPSHUDWXUXQG
1HNURVHYHUOlXIH LP7XPRUYROXPHQUHDOLVLHUWZHUGHQ 6XQHWDO'LH7KHUPRPHWULHHUIROJW
EHU ଵܶJHZLFKWHWH*UDGLHQWHQHFKRVHTXHQ]HQZHOFKHLQZHQLJHUDOVHLQHU6HNXQGHHLQH6FKQLWWHEH
QH DXIQHKPHQ N|QQHQ 1DFKWHLOLJ IU HLQ YROXPHWULVFKHV 7HPSHUDWXUPRQLWRULQJ ZDU DQIlQJOLFK
GDVVGLH7HPSHUDWXUHUZlUPXQJGXUFK+,)8HLQVHKUG\QDPLVFKHU9RUJDQJLQGHU*U|HQRUGQXQJ
GHVWHPSRUDOHQ$XIO|VXQJVYHUP|JHQVGHU057KHUPRPHWULH LVW0LWPRGHUQHQ76\VWHPHQXQG
RSWLPLHUWHQ6HTXHQ]HQODVVHQVLFKKHXWHUlXPOLFKH7HPSHUDWXUYHUWHLOXQJHQLQQHUKDOEYRQ6HNXQ
GHQEHVWLPPHQZDVGHQSUDNWLVFKHQ$QIRUGHUXQJHQLQGHU+,)8$EODWLRQQDKHNRPPW5XKQNHHW
DO'LH05JHVWW]WH+,)8$EODWLRQZLUGDOV05J)86EH]HLFKQHWXQGLVWZHJHQGHUKRKHQ
.RVWHQQXUZHQLJHQ=HQWUHQYRUEHKDOWHQ2
6XOOLYDQHWDO,Q$EELVWVFKHPDWLVFKHLQH
05JHVWW]WH$EODWLRQGHV8WHUXVP\RPVGDUJHVWHOOWZREHLGHU+,)86FKDOOZDQGOHULP0577LVFK
LQWHJULHUWLVW
 
*UXQGODJHQ



$EE86J)86.RSIGXUFK+,)8.RSSOXQJPLWWUDQVUHNWDOHP6FKDOONRSIOLQNV6RQRJUDPPEHL
/lVLRQVELOGXQJUHFKWV6HGHODDUHWDO



$EE3ULQ]LSGHV05J)86EHLP8WHUXVP\RPPLW3RVLWLRQLHUXQJLP057OLQNVXQG3ODQXQJVPRGHOOUHFKWV
+DUYDUG+HDOWK3XE

$NXVWLVFKHV0RGHOOGHVJHIOXWHWHQWXPRUWUDJHQGHQ/XQJHQODSSHQV

͵ 
,Q GLHVHP$EVFKQLWWZXUGHQ GLH DNXVWLVFKHQ3DUDPHWHU YRQ/XQJHQWXPRUJHZHEH XQG JHIOXWHWHP
/XQJHQSDUHQFK\PZHOFKHIUGLH+,)8:HFKVHOZLUNXQJEHVWLPPHQGVLQGH[SHULPHQWHOOHUPLWWHOW
,QDOOHQ/LWHUDWXUTXHOOHQ]XUDNXVWLVFKHQ*HZHEHFKDUDNWHULVLHUXQJVLQGNHLQH(LJHQVFKDIWHQPDOLJ
QHU SXOPRQDOHU*HZHEH DXIJHIKUW %DPEHU  WHU+DDU  &LYDOH HW DO  (V LVW ]X
YHUPXWHQ GDVV /XQJHQWXPRUH DXIJUXQG GHV XPJHEHQGHQ YHQWLOLHUWHQ 3DUHQFK\PV DOV DNXVWLVFK
QLFKW]XJlQJOLFKEHWUDFKWHWZHUGHQ&DQFHU5HVHDUFK8.
'LHJHIOXWHWH/XQJHVWHOOWHLQ3DUHQFK\P/|VXQJV*HPLVFKGDU'DWHQDXVGHU/LWHUDWXUVLQGQXUIU
GHQYHQWLOLHUWHQ 0LNKDN	3HGHUVHQQLFKWDEHU IUGHQPLW VDOLQHU/|VXQJJHIOXWHWHQ=X
VWDQG YHUIJEDU 8P HLQ JHHLJQHWHV0RGHOO GHV JHIOXWHWHQ /XQJHQJHZHEHV DXIVWHOOHQ ]X N|QQHQ
EHGDUIHVGHU.HQQWQLVGHUDNXVWLVFKHQ(LJHQVFKDIWHQGHU/|VXQJGHVDWHOHNWDWLVFKHQXQGJHIOXWHWHQ
/XQJHQJHZHEHV

͵Ǥͳ 
͵ǤͳǤͳ 
(VZXUGHHLQH%UHLWEDQG7UDQVPLVVLRQV0HWKRGHYHUZHQGHWEHLGHU6FKDOOJHVFKZLQGLJNHLWXQG$E
VRUSWLRQLQHLQHP0HVVYRUJDQJEHVWLPPWZHUGHQN|QQHQ+H	=KHQJ0DGVHQHWDO
'HUH[SHULPHQWHOOH$XIEDX $EEEHVWDQGDXVHLQHP WUDQVSDUHQWHQ%HKlOWHUPLW WHPSHULHUWHU
& XQG HQWJDVWHU .RFKVDO]O|VXQJ 1D&O  =ZHL LGHQWLVFKH %UHLWEDQG8OWUDVFKDOOZDQGOHU
(LJHQEDX VLHKH.DS ZDUHQ HLQDQGHU JHJHQEHU Å)DFH WR)DFH´ DXI HLQHU 6WHOOYRUULFKWXQJ
DQJHEUDFKW$EE'D]ZLVFKHQZXUGHGDV*HZHEHGHU%UHLWHܮIL[LHUW'HU6FKDOOVHQGHUZXUGH
YRQHLQHP)XQNWLRQVJHQHUDWRU $$JLOHQW7HFKQ6DQWD&ODUD&$86$GXUFKHLQH+LJK
/RZ)ODQNH͵Ͳ ௉ܸ௉ሻPLWHLQHU:LHGHUKROUDWHYRQ+]DQJHUHJW'HUJHJHQEHUOLHJHQGH(PSIlQ
JHU ZDU PLW HLQHP 2V]LOORVNRS YHUEXQGHQ ZHOFKHV EHU HLQ 7ULJJHU6LJQDO PLW GHP
)XQNWLRQVJHQHUDWRUV\QFKURQLVLHUWZDU'LH'DWHQZXUGHQYRP2V]LOORVNRSEHUGLH*3,26FKQLWW
VWHOOHVHULHOODQHLQHQ/DSWRSEHUWUDJHQ'LH6WHXHUXQJGHU'DWHQHUIDVVXQJVRZLHGLH$XVZHUWXQJ
HUIROJWH PLW 0$7/$% 0DWKZRUNV 1DWLFN 0$ 86$ ZRIU HLQ VSH]LHOOHV 7RRO SURJUDPPLHUW
ZXUGH
$NXVWLVFKHV0RGHOOGHVJHIOXWHWHQWXPRUWUDJHQGHQ/XQJHQODSSHQV


$EE0HVVDXIEDX]XU%HVWLPPXQJDNXVWLVFKHU
(LJHQVFKDIWHQ

$EE+DOWHUXQJIU*HZHEHXQG6HQVRUHQ]XU
7UDQVPLVVLRQVPHVVXQJ

͵ǤͳǤʹ Ǧ
'HU:DQGOHUVROOWHVHQVLWLYEHUHLQHQ)UHTXHQ]EHUHLFKYRQ0+]VHLQXPGHQW\SLVFKHQ(LQ
VDW]EHUHLFK YRQ WKHUDSHXWLVFKHP 8OWUDVFKDOO DE]XGHFNHQ 'LH %DQGEUHLWH LVW GHILQLHUW DOV G%
)UHTXHQ]EHUHLFKGLYLGLHUWPLWGHU0LWWHQIUHTXHQ]XQGHUJLEWIUGLHVH$QQDKPHQFD$OV
'HVLJQJUXQGODJHIUGHQ/DJHQDXIEDXGHV:DQGOHUVZXUGHQ]ZHLO Ͷൗ $QSDVVVFKLFKWHQPLW%DFNLQJ
IDYRULVLHUW)UGLH'LPHQVLRQLHUXQJGHV]\OLQGULVFKHQ:DQGOHUVZXUGHHLQ$XHQGXUFKPHVVHUYRQ
PPEHLHLQHU/lQJHYRQPPUHDOLVLHUW'HUIHUWLJJHVWHOOWH:DQGOHULVWLQ$EEEHIHVWLJWDQ
GHU0HVVYRUULFKWXQJ]XVHKHQ
)UGDVDNWLYH(OHPHQWZXUGHHLQ3LH]RNRPSRVLW6PDUW0DWHULDO*PE+'UHVGHQ*HUPDQ\PLW
)OOJUDGYHUZHQGHW,Q7DELVWGHU/DJHQDXIEDXPLWGHQHQWVSUHFKHQGHQ0DWHULDOLHQDXIJH
OLVWHW 'LH .OHEXQJ GLHVHU HUIROJWH XQWHU 9DNXXP EHL & PLW HLQHP QLHGULJYLVNRVHQ
=ZHLNRPSRQHQWHQ(SR[LGKDU]=XUHOHNWULVFKHQ.RQWDNWLHUXQJGHU(OHNWURGHQZXUGH&DSWRQ
μP.XSIHUDXIGLH(OHPHQWHOHNWURGHDQLVRWURSOHLWHQGJHNOHEW
7DE/DJHQDXIEDXGHV%UHLWEDQGZDQGOHUV]XU%HVWLPPXQJGHUDNXVWLVFKHQ*HZHEHHLJHQVFKDIWHQ
/DJH 0DWHULDO %HVFKUHLEXQJ ,PSHGDQ] 'LFNH
 )5/HLWHUSODWWH ]ZHLWH6FKLFKW 05D\O PP
 JHIOOWHV3RO\PHU
(327(&ܣ݈ଶܱଷ
HUVWH6FKLFKW 05D\O PP
 3=7$)OOJUDG DNWLYHU3LH]RNRPSRVLW 05D\O PP
 :ROIUDP JHIOOWHV
+<62/03
%DFNLQJ a05D\O !PP

 
$NXVWLVFKHV0RGHOOGHVJHIOXWHWHQWXPRUWUDJHQGHQ/XQJHQODSSHQV

'LHIUGDV/DJHQPRGHOOVLPXOLHUWHXQGIUGHQUHDOLVLHUWHQ:DQGOHUJHPHVVHQH,PSXOVDQWZRUWLVWLQ
$EEGDUJHVWHOOW(VHUJDEVLFKHLQHIIHNWLYHU$UEHLWVEHUHLFKG%YRQ0+]ZREHL
6LPXODWLRQXQG3URWRW\SZHLWJHKHQGEHUHLQVWLPPWHQ'LHVHU%HUHLFKLVWW\SLVFKIUWKHUDSHXWLVFKH
8OWUDVFKDOODQZHQGXQJHQ XQG GDV:DQGOHUGHVLJQ VWHOOWH HLQHQ DN]HSWDEOHQ.RPSURPLVV ]ZLVFKHQ
GHQDNXVWLVFKHQ$QIRUGHUXQJHQXQGWHFKQRORJLVFKHQ5HDOLVLHUXQJVP|JOLFKNHLWHQGDU

 
$EE :DQGOHU &KDUDNWHULVWLNPLW ,PSXOV(FKR 6LJQDO XQG %DQGEUHLWH 3LH]R&$' 6LPXODWLRQ OLQNV JHPHVVHQHU
3URWRW\SUHFKWV

͵ǤͳǤ͵ 
'LH'LFKWHEHVWLPPXQJGHV7XPRUJHZHEHVHUIROJWHPLW+LOIHHLQHV3\NQRPHWHUVZHOFKHVGLH)OV
VLJNHLWVYHUGUlQJXQJ HLQHU EHNDQQWHQ ZlVVULJHQ /|VXQJ ߩுమை QXW]W 'L5HVWD HW DO  'D]X
ZXUGHGLH0DVVHGHU3UREH݉ଵGHV3\NQRPHWHUVPLW.RFKVDO]O|VXQJ݉ଶVRZLHGHV3\NQRPHWHUV
PLW*HZHEHXQG/|VXQJ݉ଷDXIHLQHU/DERUZDJH(0%.HUQ	6RKQ%DOLQJHQEHVWLPPW
'LH'LFKWHGHV*HZHEHVHUJLEWVLFKGDUDXIKLQJHPl
ߩீ௘௪ ൌ
݉ଵ
݉ଵ ൅݉ଶ െ݉ଷ ή ߩுమை *O
'LH0HVVXQJHQHUIROJWHQXQWHU WHPSHULHUWHQ &%HGLQJXQJHQ VRGDVVGHU7HPSHUDWXUHLQIOXVV
DXIGLH'LFKWHYHUQDFKOlVVLJEDUZXUGH6FKDOOJHVFKZLQGLJNHLWXQG$EVRUSWLRQHUJDEHQVLFKDXVGHU
$QDO\VHGHV(PSIDQJVVLJQDOVGHU%UHLWEDQG'XUFKVFKDOOXQJ'HU6HQGHLPSXOVHUIlKUWHLQH6FKZl
FKXQJ XQG ]HLWOLFKH 9HU]|JHUXQJ EHLP 'XUFKODXIHQ HLQHU *HZHEHVWUHFNH 'HU (PSIDQJVLPSXOV
ZXUGHDOV5HIHUHQ]LQ.RFKVDO]O|VXQJܻ ଴ሺݐሻXQGGDQDFKIUHLQH*HZHEHSUREHGHU'LFNHܮDOVܻሺݐሻ
EHLHLQHP6HQVRUDEVWDQGDXIJH]HLFKQHW
$NXVWLVFKHV0RGHOOGHVJHIOXWHWHQWXPRUWUDJHQGHQ/XQJHQODSSHQV

$XIJUXQG GHU K|KHUHQ 6FKDOOJHVFKZLQGLJNHLW LQ *HZHEHQ LVW ܻ ଴ሺݐሻ]HLWYHU]|JHUW JHJHQEHU ܻ ሺݐሻ
$EE:HQQGLHVH6LJQDOHHLQHbKQOLFKNHLWEHVLW]HQGDQQELOGHWVLFKGLH/DXI]HLWGLIIHUHQ]τDOV
0D[LPXPLQGHU.UHX]NRUUHODWLRQEHLGHU6LJQDOHDE2SKLUHWDO$OWHUQDWLYNDQQDXFKGLH
=HLWGLIIHUHQ]GHV([WUHPXPGHUHUVWHQ+DOEZHOOHYRQ ܻ ଴ሺݐሻXQGܻሺݐሻEHVWLPPWZHUGHQ'LH.UHX]
NRUUHODWLRQKDWWHVLFKDOVVWDELOH0HWKRGHLQGHQ9RUYHUVXFKHQKHUDXVJHVWHOOWXQGOLHVLFKHLQIDFK
DXWRPDWLVLHUHQ'LH6FKDOOJHVFKZLQGLJNHLWܿሾ݉ ݏΤ ሿGHU*HZHEHSUREHHUJLEWVLFKEDVLHUHQGDXIGHULQ
/|VXQJܿ଴ ൌ ͳͷʹͲ݉ ݏΤ #&*UHHQVSDQ	7VFKLHJJ]X
ܿ ൌ ܿ଴ ή
ܮ
߬ ή ܿ଴ ൅ ܮ *O
'LH 6FKDOOLPSHGDQ]= HUJLEW VLFK DOV 3URGXNW DXV GHU'LFKWHߩீ௘௪ XQG 6FKDOOJHVFKZLQGJNHLWܿ 
*O
=XU%HVWLPPXQJGHUIUHTXHQ]DEKlQJLJHQ'lPSIXQJZXUGHQGLHLQ/|VXQJXQG*HZHEHHUIDVVWHQ
(PSIDQJVSXOVHGXUFKGLVNUHWH)RXULHU7UDQVIRUPDWLRQLQGHQ)UHTXHQ]EHUHLFKEHUIKUW
Ͳሺሻ ୈ୊୘ሱۛሮ Ͳሺሻሺሻ ୈ୊୘ሱۛሮ ሺሻ *O
'LH$EVRUSWLRQLQ.RFKVDO]O|VXQJNDQQYHUQDFKOlVVLJWZHUGHQ݀ܤܿ݉ିଵܯܪݖିଵ7UHHE\HW
DO  ZRPLW VLFK GLH IUHTXHQ]DEKlQJLJH $EVRUSWLRQ ߙሺ݂ሻ ቂ ൗ ቃ GHV *HZHEHV DXV GHQ
$PSOLWXGHQVSHNWUHQXQGGHU'LFNHGHU*HZHEHSUREHܮZLHIROJWHUJLEW
ߙሺ݂ሻ ൌ ͳܮ ή ʹͲ ଵ଴ሺ
ܵͲሺ݂ሻ
ܵሺ݂ሻ  ή ݎ௔ሻ *O
ݎ௔ ൌ
Ͷ ή ܼுమைܼீ௘௪
ሺܼுమை ൅ ܼீ௘௪ሻଶ
 *O
8P 5HIOH[LRQVYHUOXVWH GHV 3XOVHV EHLP ]ZHLIDFKHQ'XUFKODXIHQ GHV /|VXQJ*HZHEH ,PSHGDQ]
6SUXQJHV]XEHUFNVLFKWLJHQZXUGHGHU5HIOH[LRQVIDNWRUݎ௔HLQJHIKUW0DGVHQHWDO,QHL
QLJHQ$UEHLWHQ .HVKDYDU]LHWDOZLUGGLHVYHUQDFKOlVVLJWZDV]XHLQHUhEHUEHZHUWXQJGHU
$EVRUSWLRQVZHUWHIKUHQNDQQGDRKQH.RUUHNWXUGLHVH6WUHXYHUOXVWHGHU$EVRUSWLRQ]XJHUHFKQHW
ZHUGHQ
(VKDWVLFKJH]HLJWGDVVGLH$EKlQJLJNHLWGHU$EVRUSWLRQߙሺ݂ሻEHUGLH)UHTXHQ]݂ሾܯܪݖሿHLQHP
3RWHQ]JHVHW]IROJW %DPEHUXQGPLW+LOIHGHV$EVRUSWLRQVNRHIIL]LHQWHQܣ ቂ ௗ஻௖௠ெு௭ቃXQGGHU
/LQHDULWlWVNRQVWDQWH݊ZLHIROJWEHVFKULHEHQZHUGHQNDQQ
$NXVWLVFKHV0RGHOOGHVJHIOXWHWHQWXPRUWUDJHQGHQ/XQJHQODSSHQV

ߙሺ݂ሻ ൌ ܣ݂௡ *O
'LH,QWHUSRODWLRQGHU0HVVGDWHQHUIROJWHPLW+LOIHGHUÅ&XUYH)LWWLQJ´7RROER[ 0$7/$%1DW
ZLFN 86$ QDFK GHU OHDVWVTXDUHHUURU 2SWLPLHUXQJVPHWKRGH $EE  'LH *WH GHU
,QWHUSRODWLRQZXUGH GXUFK GHQ*RRGQHVV RI)LW ܴଶ ൐ Ͳǡͻ EHZHUWHW$QKDQG HLQHV0DWHULDOV EH
NDQQWHU DNXVWLVFKHU (LJHQVFKDIWHQ +,)8*HO 2QGD &RUS 6XQQ\YDOH &$ 86$ ZXUGH GHU
0HVVDXIEDXHYDOXLHUW

͵ǤͳǤͶ 
¡
,P5DKPHQGLHVHU$UEHLWZXUGHQGLHDNXVWLVFKHQ(LJHQVFKDIWHQGHVJDVIUHLHQ$OYHRODUSDUHQFK\PV
DQ IQI DWHOHNWDWLVFKHQ /XQJHQODSSHQ EHVWLPPW %HL8QWHUVXFKXQJHQ DP JHIOOWHQ /XQJHQODSSHQ
ZXUGHGHU6HQVRUDEVWDQGDXIGLHPD[LPDOP|JOLFKH%UHLWHGHV/XQJHQODSSHQVYHUJU|HUWZRIUHL
QH9RUULFKWXQJEDVLHUHQGDXI HLQHP0HVVVFKLHEHUGLHQWH $EE+LHUEHLPXVVWH VLFKHUJHVWHOOW
ZHUGHQGDVVVLFKNHLQ7XPRUJHZHEHXQGJURH%URQFKLHQLPDNXVWLVFKHQ3IDGEHIDQGHQ'LH9RU
JHKHQVZHLVH GHU 3UlSDUDWJHZLQQXQJ XQG )OXWXQJ GHV UHVH]LHUWHQ /XQJHQODSSHQV LVW LQ .DS 
EHVFKULHEHQ
'DV7XPRUJHZHEHZXUGH LQWUDRSHUDWLY RGHU DXVGHQ JHIOXWHWHQ/XQJHQODSSHQ HQWQRPPHQ $EE
'DEHLYHUWHLOWHQVLFKGLH7XPRUHQWLWlWHQZLHIROJW[$'&[64&[%$&[%(1'LH
*HZHEHVDPSOHVZXUGHQPLWHLQHP6NDOSHOO LQ6HJPHQWHYRQPLQGHVWHQVPP.DQWHQOlQJH]HU
OHJW%HVRQGHUHU:HUWZXUGHDXIHLQHSDUDOOHOH$XVULFKWXQJGHU6HLWHQJHOHJWXQGDXIGLHYROOVWlQGLJH
(QWIHUQXQJ YRQ3DUHQFK\P XQG%URQFKLDOJHZHEH0LW8OWUDVFKDOO%LOGJHEXQJZXUGH GLH3UREHQ
DXI+RPRJHQLWlWXQG*DVIUHLKHLWJHSUIW

$EE6LJQDOYHUODXIGHV(PSIDQJVLPSXOVHV
7UDQVPLVVLRQLQ/|VXQJEODXXQG*HZHEHURW

$EE5HJUHVVLRQGHUIUHTXHQ]DEKlQJLJHQ
$EVRUSWLRQ0LWWHOZHUWHPLWHLQIDFKHU6WDQGDUG
DEZHLFKXQJGHU(LQ]HOPHVVXQJHQ
ܣ݂௡
$NXVWLVFKHV0RGHOOGHVJHIOXWHWHQWXPRUWUDJHQGHQ/XQJHQODSSHQV


$EE0HVVYRUULFKWXQJPLW%UHLWEDQGZDQGOHUQ]XU
$EVRUSWLRQVEHVWLPPXQJYRQ/XQJHQODSSHQ

$EE3UlSDUDWLRQHLQHV$'&DXVGHPJHIOXWHWHQ
/XQJHQODSSHQ

͵Ǥʹ 

,Q7DEVLQGGLHDNXVWLVFKHQ3DUDPHWHU,PSHGDQ]'LFKWHVRZLH$EVRUSWLRQIUGLHYHUVFKLHGH
QHQ /XQJHQWXPRUH VRZLH /XQJH LP DWHOHNWDWLVFKHQ XQG JHIOXWHWHQ =XVWDQG ]XVDPPHQJHIDVVW
7XPRUJHZHEH EHVLW]W HLQH K|KHUH 6FKDOOJHVFKZLQGLJNHLW ͳͷͶͲ െ ͳ͸ͶͲ݉ ݏΤ  DOV :DVVHU
ͳͷʹͲ݉ ݏΤ 'HUEHQLJQH7XPRUGDV%URQFKLRORDOYHROlUHXQG$GHQRNDU]LQRPVRZLHGLHJHIOXWHWH
/XQJHZHLVHQ6FKDOOJHVFKZLQGLJNHLWHQZLH:DVVHUDXIZRKLQJHJHQIUGDVVTXDP|VH.DU]LQRPXQG
GDVDWHOHNWDWLVFKH/XQJHQJHZHEHGHUK|FKVWHQ:HUWYRQ݉ ݏΤ EHVWLPPWZXUGH
7DE$NXVWLVFKH3DUDPHWHU6FKDOOJHVFKZLQGLJNHLWܿ,PSHGDQ]ܼLQWHUSROLHUWH$EVRUSWLRQGXUFKܣXQG݊PLW%HVW
)LWܴଶYRQ/XQJHQWXPRUHQ$'&DGHQR64&VTXDP|VHV%$&EURQFKLRORDOYHROlUHV.DU]LQRPXQG/XQJHQJHZHEH
LQJHIOXWHWHPXQGDWHOHNWDWLVFKHP=XVWDQG
*HZHEH ࢉሾ૚૙૙૙࢓ ࢙Τ ሿ ρቂࢍ ࢉ࢓૜ൗ ቃ =>05D\O@ ࡭ቂࢊ࡮ ࢉ࢓ࡹࡴࢠൗ ቃ Q ࡾ૛
16&/&
64& ± ± ±   
$'& ± ± ±   
%$& ± ± ±   
%(1      
/XQJH
JHIOXWHW ± ± ±   
DWHOHNWDWLVFK ± ± ±   


$NXVWLVFKHV0RGHOOGHVJHIOXWHWHQWXPRUWUDJHQGHQ/XQJHQODSSHQV

$XV'LFKWHXQG6FKDOOJHVFKZLQGLJNHLW UHVXOWLHUHQ ,PSHGDQ]HQYRQ05D\O LP/XQJHQWX
PRU'LHJU|WH6FKDOOLPSHGDQ]YRQ05D\OZXUGH IUGDV64&EHVWLPPW'LH,PSHGDQ] LP
DWHOHNWDWLVFKHQ/XQJHQJHZHEH05D\OLVWK|KHUDOVLP:DVVHU05D\O'LHJHIOXWHWH/XQJH
]HLJWPLW05D\OGHQJHULQJVWHQ:HUWDOOHU3UREHQ
'LH$EVRUSWLRQVNRQVWDQWH$LVWLQ$'&XQG64&QDKH]XLGHQWLVFKPLW:HUWHQYRQE]Z
݀ܤ ܿ݉ܯܪݖൗ 'HU/LQHDULWlWVNRHIIL]LHQWQ LVW LP64&HWZDVK|KHUDOV LP$'&YV'DV
$OYHRODU]HOONDU]LQRP%$&]HLJWGLHJHULQJVWH$EVRUSWLRQYRQ7XPRUJHZHEHQ݀ܤ ܿ݉ܯܪݖൗ PLW
HLQHU QDKH]X OLQHDUHQ )UHTXHQ]DEKlQJLJNHLW Q≈ 'DV EHQLJQH +DPDUWRQFKRQGURPD ZHLVW GHQ
K|FKVWHQ$EVRUSWLRQVZHUWDOOHU/XQJHQWXPRUH ݀ܤ ܿ݉ܯܪݖൗ  DXI'DVDWHOHNWLHUWHJDVIUHLH3D
UHQFK\PEHVLW]WHLQHJHULQJHUH$EVRUSWLRQDOV/XQJHQWXPRUJHZHEH'HUJHULQJVWHDOOHUEHVWLPPWHQ
$EVRUSWLRQVZHUWHZXUGHIUJHIOXWHWHV/XQJHQJHZHEHEHVWLPPW݀ܤ ܿ݉ܯܪݖൗ 


$EE)UHTXHQ]DEKlQJLJH$EVRUSWLRQEDVLHUHQGDXIGHQ0LWWHOZHUWHQGHU(LQ]HOPHVVXQJHQPLWHLQIDFKHU
6WDQGDUGDEZHLFKXQJXQG%HVW)LW,QWHUSRODWLRQIUD/XQJHQWXPRUJHZHEHYHUVFKLHGHQHU(QWLWlWHQEJHIOXWHWHV
/XQJHQJHZHEHXQGDWHOHNWDWLVFKHV3DUHQFK\P
D
E
$NXVWLVFKHV0RGHOOGHVJHIOXWHWHQWXPRUWUDJHQGHQ/XQJHQODSSHQV

͵Ǥ͵ 
,Q GLHVHP$EVFKQLWW ZXUGHQ GLH JUXQGOHJHQGHQ DNXVWLVFKHQ 3DUDPHWHU GLH ]XU0RGHOOLHUXQJ GHU
+,)8$EODWLRQQRWZHQGLJVLQGH[SHULPHQWHOOHUPLWWHOW'DVJHIOXWHWH/XQJHQJHZHEHVWHOOWHLQH%H
VRQGHUKHLWDOV*HZHEH/|VXQJV9HUEXQGGDU%DVLHUHQGDXIGHQEHNDQQWHQ3DUDPHWHUQYRQ:DVVHU
VDOLQH/|VXQJXQGDWHOHNWDWLVFKHP*HZHEHOlVVWVLFKGDV9HUKDOWHQYRQJHIOXWHWHU/XQJHPRGHOOLH
UHQ'DV0DVVHQYHUKlOWQLVYRQ/|VXQJ]X*HZHEHEHWUXJEHLGHQ3UlSDUDWHQFDZDVDXFK LQ
YLYR]XHUZDUWHQZlUH6RPLWLVWLQJHIOXWHWHU/XQJHPLWHLQHUGRPLQLHUHQGHQDNXVWLVFKHQ(LJHQVFKDIW
GXUFK GLH .RFKVDO]O|VXQJ ]X UHFKQHQ $XIJUXQG HLQHV ,PSHGDQ]XQWHUVFKLHGHV ]ZLVFKHQ $OYHR
ODUHSLWKHO XQG/|VXQJ WUHWHQ LQ JHIOXWHWHU/XQJHPXOWLSOH 6FKDOOUHIOH[LRQHQEHLP'XUFKODXIHQGHU
6FKDOOZHOOHQDXI'LHVKDW$XVZLUNXQJHQDXIGLH%LOGJHEXQJXQGGHQ%LR+HDW7UDQVIHU
'LHVHPXOWLSOHQ5HIOH[LRQHQVLQGYHUDQWZRUWOLFKIUGLHLQ.DSLWHOEHVFKULHEHQHQHFKRUHLFKHQ
7H[WXU LQGHU6RQRJUDSKLHGHVJHIOXWHWHQ/XQJHQSDUHQFK\PV'HU$EVRUSWLRQVSDUDPHWHUZLUGGD
PLW EHUVFKlW]W GD GDV 0HVVYHUIDKUHQ YRQ HLQHP KRPRJHQHQ 0HGLXP RKQH PXOWLSOH 6WUHXXQJ
DXVJHKW
$EVRUSWLRQEHVWLPPWGLH8PZDQGOXQJDNXVWLVFKHULQWKHUPLVFKH(QHUJLH'LHVHLVWLQGHUJHIOXWHWHQ
/XQJH݀ܤ ܿ݉ܯܪݖൗ YLHOJHULQJHUDOVLP7XPRUJHZHEH݀ܤ ܿ݉ܯܪݖൗ 6RPLWZLUGGHU+,)8
LQGX]LHUWH7HPSHUDWXUDQVWLHJLP3DUHQFK\PJHULQJHUDXVIDOOHQDOVLP7XPRUJHZHEH+LHU]HLJWVLFK
EHUHLWV HLQH HLQ]LJDUWLJH(LJHQVFKDIW GHV JHIOXWHWHQ /XQJHQPRGHOOV DXV WKHUDSHXWLVFKHU 6LFKW'LH
GRPLQDQWH WKHUPLVFKH:HFKVHOZLUNXQJYRQ+,)8HUIROJW LP7XPRUJHZHEHZRKLQJHJHQGDV3D
UHQFK\PIDVWNHLQH:lUPHLQGXNWLRQHUIlKUW'LHVH9HUPXWXQJNRQQWHLQ.DSLWHOH[SHULPHQWHOO
EHVWlWLJWZHUGHQ
'LHDNXVWLVFKHQ(LJHQVFKDIWHQYRQ$'&XQG64&XQWHUVFKHLGHQVLFKQLFKWYRQSXEOL]LHUWHQ:HU
WHQ IU3URVWDWDRGHU8WHUXV %DPEHU.HVKDYDU]L HW DO'DV%$&]HLJW HLQHQHWZDV
JHULQJHUHQ$EVRUSWLRQVZHUW݀ܤ ܿ݉ܯܪݖൗ ZHOFKHUVLFKYRQGHQHQGHUDQGHUHQ7XPRUHQWLWlWHQ
XQWHUVFKHLGHW'LH WKHUPLVFKH+,)8,QGXNWLRQZLUG LQ%$& YHUPXWOLFK JHULQJHU DXVIDOOHQ DOV LP
$'&XQG64&LQZHOFKHQ0DPXVVH[SHULPHQWHOOHUPLWWHOWZHUGHQ
'LHVH(UKHEXQJDNXVWLVFKHU3DUDPHWHUHUIROJWHLP5DKPHQGLHVHU$UEHLWHUVWPDOLJDQ/XQJHQWXP
RUJHZHEHXQGJHIOXWHWHU/XQJH :ROIUDP HW DO  ,QGHU)DFKZHOW EHVWDQG DQGLHVHQ'DWHQ
ELVKHU NHLQ ,QWHUHVVH GD HLQ SUDNWLVFKHU1XW]HQ ]XU $QZHQGXQJ WKHUDSHXWLVFKHQ 8OWUDVFKDOOV LP
YHQWLOLHUWHQ/XQJHQJHZHEHQLFKWHUVLFKWOLFKZDU
0|JOLFKH/LPLWLHUXQJHQHUJHEHQVLFKDXVGHUJHULQJHQ$Q]DKOYRQ*HZHEHSUREHQEHLPEHQLJQHQ
&KRQGURP IUGDVQXU HLQ6DPSOH YRUODJ ,QQHUKDOEGHU 6WXGLHZDU NHLQ6&/&YHUIJEDU'LHVH
(QWLWlWLVW]ZDUQLFKWVHOWHQZLUGDEHUYRU]XJVZHLVHV\VWHPLVFKWKHUDSLHUWZRGXUFKHLQLQWUDRSHUDWL
YHV6DPSOLQJQXUDXIJUXQGHLQHV=XIDOOVEHIXQGHVHUJHEHQZUGH
$NXVWLVFKHV0RGHOOGHVJHIOXWHWHQWXPRUWUDJHQGHQ/XQJHQODSSHQV

)UGLH0RGHOOELOGXQJGHU+,)8$EODWLRQLVWDXFKGLH.HQQWQLVGHV1LFKWOLQHDULWlWVIDNRUVXQGGHU
WKHUPLVFKHQ(LJHQVFKDIWHQ QRWZHQGLJ'LHVHZXUGHQ QLFKW EHVWLPPW GD GLH9HUIDKUHQ VHKU DXI
ZHQGLJ XQG PLW JURHQ )HKOHUQ EHKDIWHW VLQG 9DOYDQR HW DO  =XGHP JLEW HV HLQH
DXVUHLFKHQGH'DWHQEDVLV GHU WKHUPLVFKHQ /HLWIlKLJNHLW IU SDUHQFK\PDW|VH XQGPDOLJQH*HZHEH
'XFN 'LH WKHUPLVFKH.DSD]LWlW YRQ*HZHEHQ LVW lKQOLFK GHQ:HUWHQ YRQ:DVVHU 7DE
 )U GHQ1LFKWOLQHDULWlWVIDNWRU KDW VLFK JH]HLJW GDVV LPSDUHQFK\PDW|VHQ*HZHEH GLH:HUWH
QXUHLQHJHULQJH9DULDELOLWlWDXIZHLVHQ/LWHUDWXUGDWHQIUPDOLJQHV*HZHEHOLHJHQQLFKWYRU/DZHW
DO
+,)8%LR+HDW0RGHOO

Ͷ 	
,QGLHVHP$EVFKQLWWZXUGHGLH:LUNXQJYRQ+,)8DXI7XPRUHZHOFKHYRQJHIOXWHWHP/XQJHQJH
ZHEH XPJHEHQ VLQG LP 5DKPHQ YRQ 6LPXODWLRQHQ XQWHUVXFKW 'LH LP YRULJHQ $EVFKQLWW
EHVWLPPWHQ DNXVWLVFKHQ 3DUDPHWHU ZXUGHQ GDEHL LQ HLQH 6LPXODWLRQVXPJHEXQJ ]XU %LR+HDW
,QGXNWLRQHLQJHEXQGHQ'DUDXIDXIEDXHQGHUIROJWHHLQ9HUJOHLFKGHU:LUNVDPNHLWJlQJLJHU$EODWL
RQVVFKHPDWD 2SWLPLHUXQJVVWUDWHJLHQ ]XU $EODWLRQ XQWHU OXQJHQVSH]LILVFKHU $NXVWLN ZXUGHQ
HEHQIDOOVXQWHUVXFKWXQGQHXH$QVlW]HDEJHOHLWHW

ͶǤͳ 
ͶǤͳǤͳ 	Ǧ
=XU6LPXODWLRQIRNXVVLHUWHU6FKDOOIHOGHUZXUGHGHUÅ+,)86LPXODWRU´6RQHVRQDOV)UHH
ZDUH 6LPXODWLRQVXPJHEXQJ DXI 0DWODE %DVLV YHUZHQGHW 'LHVHV 7RRO ZXUGH YRQ GHU )'$
HQWZLFNHOW 6RQHVRQXQGEHUHLWV LQYHUVFKLHGHQHQ$UEHLWHQYDOLGLHUW +RXHWDO'HU
6LPXODWRUEHVWHKWDXV]ZHL0RGXOHQ
 DNXVWLVFKHV0RGXO
%DVLHUHQG DXIGHQJHRPHWULVFKHQ3DUDPHWHUQ HLQHV VSKlULVFKHQ:DQGOHUVZLUG HLQ IRNDOHV
6FKDOOIHOG LQ HLQHP ]ZHLGLPHQVLRQDOHQ URWDWLRQVV\PPHWULVFKHQ 0RGHOO EHUHFKQHW 'DV
7UDQVPLVVLRQVPHGLXPNDQQHLQRGHU]ZHLODJLJDEJHELOGHWZHUGHQ:LFKWLJVWHU$VSHNWGHV
6LPXODWRUV LVWGLH%HUHFKQXQJGHUIRNDOHQ6FKDOOLQWHQVLWlWXQWHU%HUFNVLFKWLJXQJGHU$XV
EUHLWXQJ YRQ KDUPRQLVFKHQ 6FKDOODPSOLWXGHQ GXUFK 1LFKWOLQHDULWlWHQ *O  VRZLH GHU
IUHTXHQ]DEKlQJLJHQ'lPSIXQJYRQ*HZHEHQ*O

 %LR+HDW0RGHOO
$XVGHU UlXPOLFKHQ6FKDOOIHOGYHUWHLOXQJZLUGGLH+HL]OHLVWXQJܪሺݖǡ ݎሻ LQ MHGHP9ROXPHQ
HOHPHQW GXUFK $EVRUSWLRQ EHVWLPPW 'LHVH +HL]OHLVWXQJVYHUWHLOXQJ GLHQW DOV ,QSXW GHV
%LR+HDW0RGHOOV8QWHUGHU$QQDKPHHLQHUUlXPOLFKKRPRJHQHQ.RQYHNWLRQZLUGLWHUDWLY
QDFK *O  HLQ ]HLWOLFKUlXPOLFKHU 7HPSHUDWXUYHUODXI 7ሺݖǡ ݎǡ ݐሻ PLW +LOIH GHU &UDQN
1LFNROVRQ2SHUDWRUHQ&UDQN	1LFNROVRQEHUHFKQHW'HU6LPXODWRUEHWUDFKWHWQLFKW
GLHSK\VLNDOLVFKH/LPLWLHUXQJGHV6LHGHSXQNWHV

'LH$EEVWHOOWGHQ+,)86LPXODWRUPLWVHLQHQ0RGXOHQVRZLHGHQLQ.DSEHVFKULHEHQHQ
$QSDVVXQJHQJUDSKLVFKGDU'DULQVLQGGLH3UR]HVVVFKULWWHPLWGHQGD]XJHK|ULJHQ'DWHQ LQ)RUP
YRQ%ORFNHOHPHQWHQ DEJHELOGHW(LQ JURHU9RUWHLO GLHVHU0RGHOOVWUXNWXULHUXQJ JHJHQEHU)LQLWH
(OHPHQWH%HUHFKQXQJHQ OLHJW LQ GHP LWHUDWLYHQ /|VXQJVYHUIDKUHQ GHV %LR+HDW0RGHOOV'DGXUFK
+,)8%LR+HDW0RGHOO

ZHUGHQLQQHUKDOEHLQHVMHGHQ]HLWGLVNUHWLVLHUWHQ6LPXODWLRQVVFKULWWVGLHDNWXHOOH7HPSHUDWXUXQG'R
VLVYHUWHLOXQJ EHUHFKQHW XQG DXVJHJHEHQ 6RPLW N|QQHQ 7HPSHUDWXUUHJOHU *O  RGHU
$EVRUSWLRQVDQSDVVXQJ*OXQGLWHUDWLYH2SWLPLHUXQJVVWUDWHJLHQHLQJHEXQGHQZHUGHQ




 
$EE6FKHPDWLVFKH'DUVWHOOXQJGHU6LPXODWLRQVXPJHEXQJ'LH)XQNWLRQVEO|FNHGHV+,)86LPXODWRUVPLW
DGDSWLHUWHQ$OJRULWKPHQ]XUYROXPHWULVFKHQ$EODWLRQ7HPSHUDWXUUHJHOXQJXQGbTXLYDOHQ]GRVLVEHUHFKQXQJ
+,)8%LR+HDW0RGHOO

ͶǤͳǤʹ 
9ROXPHWULVFKH+HL]OHLVWXQJ
'LH YROXPHWULVFKH$EODWLRQ EHUXKW DXI GHU YLUWXHOOHQ*OHLFKYHUWHLOXQJ HLQHV+,)8)RNXV LP7X
PRU 'LH GDIU QRWZHQGLJH PLWWOHUH +HL]OHLVWXQJ LP 7XPRUYROXPHQ ܪഥ்௨௠௢௥ሾܹܿ݉ିଷሿ ZXUGH
GDEHLLQ]ZHL6FKULWWHQEHUHFKQHW
$XV GHU ]ZHLGLPHQVLRQDOHQ URWDWLRQVV\PPHWULVFKHQ +HL]OHLVWXQJVYHUWHLOXQJ HLQHV +,)8)RNXV
ܪሺݖǡ ݎሻZXUGH]XHUVWGLHPLWWOHUH+HL]OHLVWXQJܪഥி௢௖௨௦LPIRNDOHQ9ROXPHQ ிܸ௢௞௨௦EHVWLPPW$XV
JHKHQGYRQGHUVLPXOLHUWHQ6FKDOOLQWHQVLWlWZLUGGLH+HL]OHLVWXQJLPURWDWLRQVV\PPHWULVFKHQ0RGHOO
GXUFKHLQH)ROJHD[LDODQJHRUGQHWHU6HJPHQWHDQJHQRPPHQ'DEHLHQWVSULFKWMHGHV6HJPHQWLQΔ]
HLQHP5RWDWLRQVN|USHU$EE=XVlW]OLFKHUIROJWHLQH8QWHUWHLOXQJGHU+HL]OHLVWXQJVYHUWHLOXQJ
LQL6WXIHQZREHLVLFKIUMHGH+HL]OHLVWXQJVVWXIHHLQ9HUODXIGHU6HJPHQWHܪ௜ሺݖሻHUJDE$EE
'DV9ROXPHQ ௜ܸ GHUMHZHLOLJHQ+HL]OHLVWXQJVVWXIHLZXUGHZLHIROJWEHUHFKQHW
ܸԢ௜ ൌ ߨ෍ሺܪ௜
௭
ሺݖሻሻଶ  ή οݖ *O
௜ܸ ൌ ܸԢ௜ െ ௜ܸିଵ *O
'DEHLPXVVWHEHUFNVLFKWLJWZHUGHQGDVVDXVJHKHQGYRQGHP9ROXPHQGHUHUVWHQ6WXIH ଵܸ ൌ ܸԢଵ
VLFKGDV9ROXPHQLQMHGHU+HL]OHLVWXQJVVWXIHDXVGHPEHUHFKQHWHQ5RWDWLRQVN|USHUሺܸԢ௜ሻDE]JOLFK
GHP9ROXPHQGHUHLQJHVFKORVVHQHQ9RUJlQJHUVWXIH ௜ܸିଵሻ]XVDPPHQVHW]W



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ܴ௜ሺݖሻ
$EE5RWDWLRQVV\PPHWULVFKH+HL]OHLVWXQJܪሺݖǡ ݎሻ
HLQHV+,)8)RNXV8QWHUWHLOWLQL 6WXIHQPLWܴ௜ ሺݖሻ
$EE6FKHPDWLVFKH'DUVWHOOXQJGHU6HJPHQWLHUXQJHLQHU
UDGLDOV\PPHWULVFKHQIRNDOHQ9HUWHLOXQJ]XU9ROXPHQ
EHUHFKQXQJPLW:DQGOHU
+,)8%LR+HDW0RGHOO

'DV IRNDOH*HVDPWYROXPHQ ிܸ௢௞௨௦ HQWVSULFKWGHP9ROXPHQGHUJHULQJVWHQ+HL]OHLVWXQJVVWXIHEHL
ܸԢ୫ୟ୶ሺ௜ሻ'LHPLWWOHUH+HL]OHLVWXQJGHV)RNXVܪഥி௢௖௨௦HUJLEWVLFKDXVGHU6XPPHGHU+HL]OHLVWXQJHQ
MH6WXIHሺܪ௜ሻGHP9ROXPHQGHU+HL]OHLWXQJVVWXIH ௜ܸXQGGHP*HVDPWYROXPHQGHV)RNXVJHPl
ܪഥி௢௖௨௦ ൌ ͳ ிܸ௢௞௨௦ൗ ෍ܪ௜ή ௜ܸ௜
 *O
,VWGDV9ROXPHQGHV)RNXV ிܸ௢௖௨௦XQGGHV7XPRUV்ܸ ௨௠௢௥EHNDQQWVRZLUGLP]ZHLWHQ6FKULWW
GLH PLWWOHUH +HL]OHLVWXQJ LP 7XPRUYROXPHQ YHUHLQIDFKW DXV GHQ 9ROXPHQYHUKlOWQLVVHQ XQG GHU
PLWWOHUHQ+HL]OHLVWXQJLP)RNXVZLHIROJWEHUHFKQHW
ܪഥ்௨௠௢௥ ൌ ிܸ௢௖௨௦்ܸ ௨௠௢௥ ή ܪ
ഥி௢௖௨௦ *O
%LQlUHU5HJOHU
7HPSHUDWXUHQEHU&IKUHQEHLGHU+,)8$EODWLRQ]XU*DVEODVHQELOGXQJXQG]XPYHUPHKUWHQ
$XIWUHWHQ YRQ .DYLWDWLRQ *DVEODVHQ N|QQHQ GDV 6FKDOOIHOG GXUFK 7RWDOUHIOH[LRQ DEVFKLUPHQ
'HVKDOE ZXUGH HLQ 5HJOHU LPSOHPHQWLHUW ZHOFKHU GLH +HL]OHLVWXQJ ܪሺݖǡ ݎሻ LQ MHGHP
9ROXPHQHOHPHQWEHL(UUHLFKHQ HLQHU 6FKZHOOWHPSHUDWXU ௠ܶ௔௫ VFKDOWHW'LHVHV HLQIDFKH9HUIDKUHQ
ZLUGEHL05J)866\VWHPHQDQJHZHQGHW.|KOHUHWDO$XIJUXQGGHU7UlJKHLW WKHUPLVFKHU
.RQYHNWLRQ ZHUGHQ PLW +LOIH GLHVHV HLQIDFKHQ 5HJOHU VWDELOH 7HPSHUDWXUODJHQ LP =LHOYROXPHQ
HLQJHVWHOOW
ܪሺݖǡ ݎሻ ൌ ൜ ܪഥ்௨௠௢௥ܶሺݖǡ ݎሻ ൏ ௠ܶ௔௫Ͳܶሺݖǡ ݎሻ ൌ൐ ௠ܶ௔௫ *O
(VLVWEHNDQQWGDVVHLQLJHDNXVWLVFKH3DUDPHWHUVLFKPLW]XQHKPHQGHP7HPSHUDWXUHLQWUDJlQGHUQ
,QVEHVRQGHUH IKUW HLQH1HNURWLVLHUXQJ ]X HLQHU(UK|KXQJ GHU $EVRUSWLRQ GHV*HZHEHV'XUFK
GLHVHQ (IIHNW NDQQ HV ]XP 7HLO ]XU 9HUYLHOIDFKXQJ GHV $EVRUSWLRQVSDUDPHWHUV NRPPHQ
'DPLDQRXHWDO'LHGXUFK+,)8LQGX]LHUWH+HL]OHLVWXQJVWHLJWVRPLWDXFKXPGHQJOHLFKHQ
)DNWRU'LHVHU3UR]HVVZXUGHELVKHUZHQLJXQWHUVXFKWXQGLVWYRP=HLWYHUODXIGHU7HPSHUDWXUHLQ
ZLUNXQJVRZLHYRQGHU)lKLJNHLWGHV*HZHEHV:DVVHUDE]XJHEHQDEKlQJLJ8PGLHVHU(LJHQVFKDIW
LQGHUYROXPHWULVFKHQ$EODWLRQ5HFKQXQJ]X WUDJHQZXUGHGLH9HUGRSSOXQJGHU+HL]OHLVWXQJEHL
(UUHLFKHQYRQ&(0&!LQGDV%LR+HDW0RGHOOLQWHJULHUW
ܪሺݖǡ ݎሻ ൌ ൜ ܪ଴ሺݖǡ ݎሻͶ͵ሺݖǡ ݎሻ ൏ ʹͶͲʹܪ଴ሺݖǡ ݎሻͶ͵ሺݖǡ ݎሻ ൌ൐ ʹͶͲ *O
+,)8%LR+HDW0RGHOO

$EODWLRQVVDXP
%DVLHUHQG DXI HLQHP VSKlULVFKHQ 7XPRUPRGHOO HQWVSULFKW GHU $EODWLRQVVDXP ܵܯ GHP$EVWDQG
GHU1HNURVH]RQH&(0&! ZHOFKHEHUGHQ5DGLXVGHV.XJHOPRGHOOV்ݎ ௨௠௢௥KHUDXVUDJW
'DGLHUHVXOWLHUHQGH7HPSHUDWXUYHUWHLOXQJLQGHUURWDWLRQVV\PPHWULVFKHQ6LPXODWLRQDP.XJHOPR
GHOOD[LDOV\PPHWULVFKLVWHUJLEWVLFKYHUHLQIDFKWGHU$EODWLRQVVDXP]X
ܵܯ ൌ ݖሺܥܧܯͶ͵ܥ ൌ൐ ʹͶͲሻ െ ்ݎ ௨௠௢௥ *O
'LH6LPXODWLRQGHV$EODWLRQVVDXPVHUIROJWHXQWHUGHU$QQDKPHGDVVPLW6LPXODWLRQVEHJLQQW 
GDVJHVDPWH7XPRUYROXPHQKRPRJHQDXIGLH5HJHOWHPSHUDWXUYRUJHZlUPWLVW'HUVLPXOLHUWH=HLW
EHUHLFK HQWVSULFKW GHU 'DXHU GHU 5HJHOSKDVH $EE  (V ZXUGH GHU (LQIOXVV GHU
5HJHOWHPSHUDWXU ௠ܶ௔௫YRQ&&XQG&DXIGLH$XVEUHLWXQJGHV1HNURVHVDXPVXQWHU$Q
QDKPH HLQHU .|USHUWHPSHUDWXU ௞ܶ YRQ & XQWHUVXFKW 'LH 8QWHUVXFKXQJ GHV (LQIOXVV GHU
)OXWXQJVWHPSHUDWXUDXIGHQ6DXPHUIROJWHMHZHLOVEHL9DULDWLRQYRQ ௞ܶEHU&&XQG&
EHLHLQHU5HJHOWHPSHUDWXU ௠ܶ௔௫YRQ&,QGHU6LPXODWLRQGHV3HUIXVLRQVHLQIOXVVHVZXUGHHEHQ
IDOOV HLQH 5HJHOWHPSHUDWXU YRQ & XQG HLQH .|USHUWHPSHUDWXU YRQ & JHZlKOW ZREHL GLH
3HUIXVLRQݓ௕MHZHLOV݇݃݉ିଷݏିଵEHWUXJ'LH$NNXPXODWLRQYRQWKHUPLVFKHUbTXLYDOHQ]GR
VLVLQGHU(UZlUPXQJVXQG$ENKOXQJVSKDVHZXUGHQGDEHLQLFKWEHUFNVLFKWLJW

2SWLPLHUXQJVPRGHOOHGHUYROXPHWULVFKHQ$EODWLRQ
237,0,(581*EHUXKWDXIGHU$QQDKPHGDVV]XU7KHUDSLHHLQHKRPRJHQH7HPSHUDWXUYHUWHL
OXQJ EHU GDV 7XPRUYROXPHQ DQJHVWUHEW ZLUG 'LH GD]X EHQ|WLJWH ,QWHQVLWlWVYHUWHLOXQJ NDQQ
UHNXUVLYEHUHFKQHWZHUGHQZREHLHVHLQHV,QWHQVLWlWVJUDGLHQWHQEHGDUIGHUYRP=HQWUXPGHV7X
PRUV]XP5DQGHKLQDQVWHLJW,QGHU/LWHUDWXUZXUGHHLQ6FKDOOZDQGOHUGHVLJQEHVFKULHEHQZHOFKHV
GLHVHDNXVWLVFKH&KDUDNWHULVWLNDQQlKHUQGHU]LHOW+\Q\QHQHWDO,QGHUYROXPHWULVFKHQ$EOD
WLRQ NDQQ GLHV HUUHLFKW ZHUGHQ LQGHP GHU )RNXV GXUFK GLH $EUDVWHUXQJ LQ GHQ SHULSKHUHQ
7XPRUDUHDOHQOlQJHUYHUZHLOWDOVLP=HQWUXP
)UGLH6LPXODWLRQZXUGHGDV7XPRUYROXPHQLQGUHL%HUHLFKHDXIJHWHLOW'DV9ROXPHQGLHVHU.X
JHOVFKDOHQ LVW JOHLFK XQG EHWUlJW MHZHLOV  GHV 7XPRUV $EE  'LH VHJPHQWVSH]LILVFKH
+HL]OHLVWXQJZXUGHOLQHDUYRQLQQHQQDFKDXHQVNDOLHUWVRGDVVGHU0LWWHOZHUWGHUHLQ]HOQHQ+HL]
OHLVWXQJHQZLHGHUܪഥ்௨௠௢௥HQWVSUDFK
ܪ௏ଵ ൌ ଵଶܪഥ்௨௠௢௥ܪ௏ଶ ൌ
ଶ
ଶܪഥ்௨௠௢௥ܪ௏ଷ ൌ
ଷ
ଶܪഥ்௨௠௢௥ *O
+,)8%LR+HDW0RGHOO

sϮϭ
sϯ
dсϱϬΣ
dсϱϱΣ
dсϲϬΣ
sϮ
(VHUJLEWVLFKVRPLWHLQH]XP5DQGKLQVWHLJHQGH+,)8,QWHQVLWlWZREHLGLH+HL]OHLVWXQJLP5DQG
EHUHLFK GHP 'UHLIDFKHQ GHV ]HQWUDOHQ $UHDO 9 HQWVSULFKW 'LHVHV 6FKHPD ZXUGH EHU GHQ
JHVDPWHQ%HVFKDOOXQJV]HLWUDXPDXIGDV7XPRUPRGHOODQJHZHQGHW
237,0,(581*EDVLHUWDXIGHUJOHLFKHQ'UHLWHLOXQJGHV0RGHOOYROXPHQVZREHLHLQHWHPSHUD
WXUDEKlQJLJH %HVFKDOOXQJV]HLW GHU 6HJPHQWH ]XJUXQGH ODJ $EE  =XHUVW ZLUG GDV LQQHUH
9ROXPHQ9YROXPHWULVFK%HVFKDOOW6WHOOWVLFKGDEHLHLQH7HPSHUDWXUYRQ&LQ9HLQHUIROJW
HLQ8PVFKDOWHQGHU)RNXVORNDOLVDWLRQDXIGLHLQQHUH6FKDOH9:LUGKLHUHLQH7HPSHUDWXUYRQ&
HUUHLFKWHUIROJWGDV7DUJHWLQJGHVlXHUHQ5LQJV9'LHORNDOH+HL]OHLVWXQJLQGHQMHZHLOLJHQ6HJ
PHQWHQEHWUXJ LPPHU͵ܪഥ்௨௠௢௥ 6WHLJW LQ9GLH7HPSHUDWXU DXI &ZXUGHELV ]XP(QGHGHU
%HVFKDOOXQJV]HLW GDV XUVSUQJOLFKH 6FKHPD GHU +,)8*OHLFKYHUWHLOXQJ LP JHVDPWHQ 7XPRUYROX
PHQZLHLQ*OEHVFKULHEHQDQJHZHQGHW

7XPRUPRGHOOH
,P5DKPHQGLHVHU$UEHLWHUIROJWHGLH6LPXODWLRQDQGUHLYHUVFKLHGHQHQUlXPOLFKHQ0RGHOOHQ)U
GDV5DVWHU6FDQ9HUIDKUHQZXUGHHLQH*UHQ]VFKLFKWGHU3DUHQFK\P7XPRUODJHDQJHQRPPHQ$EE
D$XIGLHVHUZXUGH]XVlW]OLFKHLQ7XPRUDXVOlXIHU'HQGULWYRQPP/lQJHXQGPP%UHLWH
]HQWUDOSODW]LHUWZHOFKHULQGDV3DUHQFK\PUHLFKW
'LH(YDOXLHUXQJGHUYROXPHWULVFKHQ$EODWLRQXQGGHV$EODWLRQVVDXPVHUIROJWHXQWHU$QQDKPHHL
QHV UXQGHQ7XPRUV GHU YRQ3DUHQFK\PXPJHEHQ LVW $EE E'XUFK 6NDOLHUXQJ GHV5DVWHUV
ZXUGH GHU0RGHOOGXUFKPHVVHU LP %HUHLFK YRQ   PP YDULLHUW =XU UHDOLWlWVQDKHQ 6LPXODWLRQ
ZXUGHHLQLUUHJXOlUHV7XPRUPRGHOOPLWHLQHPPLWWOHUHQ'XUFKPHVVHUYRQPPHQWZRUIHQ$EE
F LQGHP]XVlW]OLFK]HQWUDOQHNURWLVFKH=RQHQXQG'HQGULWHQHLQJHIJWZXUGHQ'LH1HNURVH
]RQHQVWHOOHQHLQDEVRUSWLRQVORVHV0HGLXPPLWGHQWKHUPLVFKHQ(LJHQVFKDIWHQYRQ:DVVHUGDU
 
$EE2SWLPLHUWHVYROXPHWULVFKHV
%HVFKDOOXQJVVFKHPD237EDVLHUHQGDXI
HLQHU7HLOXQJGHV9ROXPHQVLQGUHLJOHLFK
JURH+RKO.XJHOQPLWHQWVSUHFKHQGHQ
6FKZHOOWHPSHUDWXUHQIUHLQHVHTXHQ]LHOOH
$EODWLRQYRQLQQHQQDFKDXHQ
+,)8%LR+HDW0RGHOO

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












ͶǤͳǤ͵ 
,Q GLHVHU $UEHLW ZXUGH YRQ HLQHP KRPRJHQHQ /XQJHQXQG 7XPRUJHZHEH DXVJHJDQJHQ )U GLH
WKHUPLVFKHQ(LJHQVFKDIWHQGHUJHIOXWHWHQ/XQJHZXUGHQEHNDQQWH:HUWHGHV:DVVHUVXQGIUGDV
7XPRUJHZHEH GLH GHV QLFKWSHUIXQGLHUWHQ /HEHUJHZHEHV DQJHQRPPHQ 7DE  )U GLH DNXVWL
VFKHQ3DUDPHWHUGHVJHIOXWHWHQ/XQJHQJHZHEHVXQG$'&7XPRUJHZHEHVZXUGHQGLHLQ$EVFKQLWW
EHVWLPPWHQ:HUWHF=$QYHUZHQGHWVLHKH7DE(VHUIROJWHNHLQH6LPXODWLRQPLWGHQ
3DUDPHWHUQGHV%$&XQG64&'DV64&LVWDNXVWLVFKIDVWLGHQWLVFKGHP$'&XQGGDV%$&VWHOOW
HLQHVHOWHQH(QWLWlWGDUZHOFKHLQQXUFDGHU)lOOHGLDJQRVWL]LHUWZLUG/DVNLQ
7DE7KHUPLVFKH3DUDPHWHU]XU6LPXODWLRQGHV%LR+HDW0RGHOOV
3DUDPHWHU 6\PERO JHIOXWHWH/XQJH 7XPRU /HEHU
'LFKWH ߩሾ݃ܿ݉ିଷሿ   
WKHUP/HLWIlKLJNHLW ݇௧௛ሾܹ݉ିଵܭିଵሿ   
VSH]:lUPHNDSD]LWlW ܥ௧௛ሾܬ݇݃ିଵܭିଵሿ   
3HUIXVLRQ ݓ௕ሾ݇݃݉ିଷݏିଵሿ   
9DOYDQRHWDO'XFN
'LH 3HUIXVLRQ ZLUNW ZLH HLQ NRQYHNWLYHU :lUPHWUDQVSRUW XQG ZLUG GXUFK GHQ 3DUDPHWHU
ݓ௕ሾ݇݃݉ିଷݏିଵሿ GDUJHVWHOOW:LUG DQJHQRPPHQ GDVV GLH)OXWXQJNHLQHQ(IIHNW DXI GLH3HUIXVLRQ
KDW ݓ௕݂݈݃݁ݑݐ݁ݐ ൌ ݓ௕ݒ݁݊ݐ݈݅݅݁ݎݐ VR HUJLEW VLFK DQKDQG GHV +HU]PLQXWHQYROXPHQV LQ 5XKH YRQ
ܮ݉݅݊െͳ HLQHU /XQJHQNDSD]LWlW 7/& YRQ ܮXQG HLQHU DQJHQRPPHQHQ'LFKWH YRQ ݃ܿ݉ିଷ
HLQHWKHRUHWLVFKH3HUIXVLRQVUDWHYRQݓ௕ ൌ ͳʹሾ݇݃݉ିଷݏିଵሿLPJHIOXWHWHQ/XQJHQJHZHEH
$EE6FKHPDWLVFKH'DUVWHOOXQJGHU
6LPXODWLRQVPRGHOOH
D]ZHLODJLJPLW$XVOlXIHU'HQGULW
EVSKlULVFKHU7XPRULP3DUHQFK\P
FLUUHJXOlUHU7XPRULQ3DUHQFK\PPLW'HQGULWHQXQG
IOVVLJNHLWVJHIOOWHQ1HNURVH]RQHQ
D E
F
+,)8%LR+HDW0RGHOO

7DE$NXVWLVFKH3DUDPHWHU]XU+,)86FKDOOIHOGVLPXODWLRQ
3DUDPHWHU 6\PERO JHIOXWHWH/XQJH 7XPRU /HEHU
6FKDOOJHVFKZLQGLJNHLW ܿሾ݉ݏିଵሿ   
6FKDOOLPSHGDQ] ܼሾܯܴܽݕ݈ሿ   
$EVRUSWLRQ ܣሾ݀ܤܿ݉ିଵሿǢ ݊   
1LFKWOLQHDULWlW %$   
%DPEHU'XFN

'LH*HRPHWULHXQG/HLVWXQJVSDUDPHWHUZXUGHQYRQGHP LPH[SHULPHQWHOOHQ7HLO .DSLWHOYHU
ZHQGHWHQ+,)8:DQGOHU+6RQLF&RQFHSWV,QF%RRWKHO:$86$XQGGHVVHQ$UEHLWVSXQNW
DEJHOHLWHWXQGVLQGLQIROJHQGHU7DEHOOH]XVDPPHQJHIDVVW
7DE$NXVWLVFKHXQGJHRPHWULVFKH3DUDPHWHUGHV+,)86FKDOOZDQGOHUV
3DUDPHWHU 'XUFKPHVVHU 52& )UHTXHQ] (LQJDQJVOHLVWXQJ :LUNXQJVJUDG
:HUW PP PP 0+] : 

ͶǤͳǤͶ 
=XU3UIXQJGHU3ODXVLELOLWlWGHU6LPXODWLRQVXPJHEXQJZXUGHHLQ7HPSHUDWXUYHUODXILQHLQHPEH
NDQQWHQ0HGLXP DXIJH]HLFKQHW'D]XZXUGH GHU0HVVDXIEDX DXV.DSLWHO  YHUZHQGHWZREHL
+,)8LQHLQ*HO+,)8*HO21'$&RUS6XQQ\YDOOH&$86$PLWEHNDQQWHQDNXVWLVFKHQXQG
WKHUPLVFKHQ(LJHQVFKDIWHQDEJHJHEHQZXUGH$ ݀ܤܿ݉ିଵ#0+]F ݉ݏିଵ= 
0UD\Oܥ௧௛ ൌ ͵ͺͷͲܬ݇݃ିଵܭିଵ݇௧௛ ܹ݉ିଵܭିଵ'HUPLW7&JHPHVVHQHXQGVLPXOLHUWHIRNDOH
7HPSHUDWXUYHUODXI ZlKUHQG GHU +,)8%HVFKDOOXQJ XQG $ENKOXQJVSKDVH LVW LQ $EE  GDUJH
VWHOOW(V ]HLJWH VLFK HLQQDKH]X LGHQWLVFKHU$QVWLHJEHLGHU7HPSHUDWXUYHUOlXIHELV ]XP(UUHLFKHQ
GHV0D[LPXPV YRQ & QDFK  6HNXQGHQ+,)8%HVFKDOOXQJ ,Q GHU GDUDXIIROJHQGHQ$ENK
OXQJVSKDVH ILHO GLH 7HPSHUDWXU DV\PSWRWLVFK DE ZREHL LQ GHU 6LPXODWLRQ GHU $EIDOO VWlUNHU
DXVJHSUlJWZDU
 
+,)8%LR+HDW0RGHOO

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
'LH6LPXODWLRQJHKWYRQGHU.RQVWDQ]GHU WKHUPLVFKHQ3DUDPHWHUDXV'RFKZlKUHQGGHV+,)8
LQGX]LHUWHQ7HPSHUDWXUDQVWLHJVWUHWHQEHUHLWV9HUlQGHUXQJHQGLHVHULQ3KDQWRPJHOHQDXI'XQPLUH
HW DO 'LH0HFKDQLVPHQ VLQG QRFKQLFKW YROOVWlQGLJ XQWHUVXFKW N|QQWHQ DEHU8UVDFKH GHV
DEZHLFKHQGHQ7HPSHUDWXUYHUODXIV LQ6LPXODWLRQXQG0HVVXQJ LQGHU$ENKOXQJVSKDVH VHLQ'LHV
ZUGHDXFKDXIHLQHK|KHUHWKHUPLVFKH.DSD]LWlWGHV*HOVKLQZHLVHQ
'LHVHU9HUJOHLFKSUIW]ZDUQLFKWDOOH)XQNWLRQDOLWlWHQGHU6LPXODWLRQVXPJHEXQJ]HLJWMHGRFKHLQH
ZHLWJHKHQGH hEHUHLQVWLPPXQJ YRQ 6LPXODWLRQ XQG 0HVVXQJ VRZRKO IU GLH +,)8,QGXNWLRQ
DNXVWLVFKHV	WKHUPLVFKHV0RGXODOVDXFKLQGHU$ENKOXQJVSKDVHWKHUPLVFKHV0RGXO

 
+,)8%LR+HDW0RGHOO
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ͶǤʹ 
=XU(YDOXLHUXQJGHU/lVLRQVELOGXQJ LP5DVWHU6FDQ9HUIDKUHQZXUGHHLQ]ZHLODJLJHV6LPXODWLRQV
PRGHOO ]XJUXQGH JHOHJW ,P HUVWHQ 6FKULWW HUIROJWH HLQ 9HUJOHLFK GHU $XVELOGXQJ IRNDOHU +,)8
/lVLRQHQ LP7XPRUJHZHEHZREHLGHUDNXVWLVFKH3IDGMHZHLOVDXV/HEHURGHUJHIOXWHWHP/XQJHQ
JHZHEH EHVWDQG )U EHLGH 0RGHOOH ZXUGH HLQH 9RUODXIVWUHFNH ]BY FP DQJHQRPPHQ
3DUHQFK\P7XPRU*UHQ]HZRPLWGHU+,)8)RNXVEHLHLQHUIRNDOHQ/lQJH52&YRQFPDXV
VFKOLHOLFKLP7XPRUJHZHEHORNDOLVLHUWLVW,P]ZHLWHQ7HLOZXUGHGLH/lVLRQVELOGXQJDQGHU7XPRU
3DUHQFK\PJUHQ]HXQWHUVXFKWGDGLHVHHQWVFKHLGHQGIUGLH$XVEUHLWXQJHLQHV1HNURVHVDXPVLVW

ͶǤʹǤͳ ¡ǦǤ
'LHIROJHQGH$EELOGXQJ]HLJWGHQ7HPSHUDWXUYHUODXILP]HQWUDOHQ)RNXVVRZLHGLH*U|HGHU
UHVXOWLHUHQGHQQHNURWLVFKHQ=RQHQDFKV+,)8%HVFKDOOXQJ
 
$EE9HUJOHLFKGHU/lVLRQVELOGXQJLQ/HEHUXQG/XQJHQWXPRUJHZHEHXQWHULGHQWLVFKHU+,)8%HVFKDOOXQJ
DIRNDOHU7HPSHUDWXUYHUODXIE/RNDOLVDWLRQXQG9HUODXIGHUURWDWLRQVV\PPHWULVFKHQ1HNURVH]RQH&(0&!

'LH 7HPSHUDWXUNXUYHQ LQ /XQJH XQG /HEHU YHUODXIHQ lKQOLFK MHGRFK ZLUG LP /XQJHQWXPRU DP
(QGHGHU([SRVLWLRQHLQHXP.K|KHUH7HPSHUDWXUDOVLP/HEHUPRGHOOHUUHLFKW,QGHU$ENK
OXQJVSKDVHIDOOHQEHLGH9HUOlXIHXPFD]XU0D[LPDOWHPSHUDWXUDV\PSWRWLVFKDE,QQHUKDOEGHV
6LPXODWLRQV]HLWUDXPHVELOGHWHVLFKLP/XQJHQWXPRUHLQHQHNURWLVFKH=RQH&(0&!HOOLSWL
VFKHU)RUPYRQPP/lQJH LQ]5LFKWXQJXQGPP'XUFKPHVVHU LQUDGLDOHU$XVGHKQXQJ
,P /HEHUWXPRU EHWUXJ GLHVH PP [ PP 'LHV HQWVSULFKW HLQHP 1HNURVHYROXPHQ YRQ
݉݉ଷLQ/HEHUXQG݉݉ଷLQ/XQJHQWXPRUJHZHEH(LQH$QDO\VHGHU'DWHQGHVDNXVWLVFKHQ
0RGXOVHUJDEGDVVGLHIRNDOH6FKDOOLQWHQVLWlWLQ/HEHUܹܿ݉ିଶXQGLQ/XQJHܹܿ݉ିଶEH
WUXJ'DUDXVUHVXOWLHUWHHLQHIRNDOH+HL]OHLVWXQJYRQܹܿ݉ିଷLP/HEHUXQGYRQܹܿ݉ିଷLP
/XQJHQWXPRU
D       E
+,)8%LR+HDW0RGHOO
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ͶǤʹǤʹ 	¡Ǧ
,Q GLHVHP $EVFKQLWW ZXUGHQ GLH $XVZLUNXQJHQ HLQHU )RNXVORNDOLVDWLRQ DQ GHU 7XPRU
3DUHQFK\PJUHQ]H XQWHUVXFKW +LHUIU ZXUGH GHU +,)8 DXI GLH *HZHEHJUHQ]H SODW]LHUW
52& ]BY PP ,Q $EE D E VLQG GLH 7HPSHUDWXUYHUWHLOXQJHQ QDFK V +,)8
%HVFKDOOXQJDQGHU3DUHQFK\PJUHQ]HLP/HEHU²XQG/XQJHQPRGHOOGDUJHVWHOOW'LHUHVXOWLHUHQGHQ
$EODWLRQV]RQHQVLQGLQ$EEFDEJHELOGHW
 


'DV/HEHUPRGHOO]HLJWHLQHD[LDOV\PPHWULVFKH7HPSHUDWXUYHUWHLOXQJ]XEHLGHQ6HLWHQGHU*HZHEH
JUHQ]H ,P /XQJHQPRGHOO ZLUG HLQH ]HQWUDOH 7HPSHUDWXU YRQ FD & HUUHLFKW ZHOFKH LP
7XPRUJHZHEH DQ GHU*HZHEHJUHQ]H LKU0D[LPXP HUUHLFKW=XP/XQJHQSDUHQFK\PKLQ IlOOW GLH
7HPSHUDWXUDXI&DEXQGLVWLQQHUKDOEYRQPPXQWHU&JHIDOOHQ,P/HEHUPRGHOOHUVWUHFNW
VLFKGLHQHNURWLVFKH=RQHV\PPHWULVFK]XU*HZHEHJUHQ]HEHL] PPPLWHLQHU/lQJHYRQHWZD
PPXQGHLQHPPD[LPDOHQ'XUFKPHVVHUYRQPP'LH$XVEUHLWXQJGHU1HNURVH]RQHLP/XQ
JHQPRGHOO LVW ]XP 7XPRUJHZHEH KLQ YHUVFKREHQ XQG ZHLVW HLQH PD[LPDOH $XVGHKQXQJ GHV
'XUFKPHVVHUVYRQPPQDKHGHU*UHQ]HDXI'LH=RQHUHLFKWPPLQGDV/XQJHQSDUHQFK\P
XQGPPLQGDV7XPRUJHZHEH
D       E
F
$EE+,)86LPXODWLRQDQGHU7XPRU
*HZHEHJUHQ]HPLW7HPSHUDWXUYHUWHLOXQJHQDP
(QGHGHU+,)8%HVFKDOOXQJW V
DLP/HEHUPRGHOO
ELP/XQJHQPRGHOO
F$XVEUHLWXQJGHUQHNURWLVFKHQ=RQH
&(0& LP/HEHUXQG/XQJHQPRGHOO
+,)8%LR+HDW0RGHOO

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'LH$XVZLUNXQJ GHU REHQ EHVFKULHEHQHQ DV\PPHWULVFKHQ&KDUDNWHULVWLN LP/XQJHQPRGHOOZXUGH
DXIGLH/lVLRQVELOGXQJDP'HQGULWHQDQGHU7XPRU3DUHQFK\PJUHQ]HXQWHUVXFKW$EED'HV
VHQ DNXVWLVFKH XQG WKHUPLVFKH *HZHEHHLJHQVFKDIWHQ ZXUGHQ GHP GHV /XQJHQWXPRUV $'&
JOHLFKJHVHW]W'LH$EE]HLJWGLHWKHUPLVFKH9HUWHLOXQJQDFKV+,)8%HVFKDOOXQJVRZLHGDV
UHVXOWLHUHQGHQHNURWLVFKH9ROXPHQ
 
$EE/lVLRQVELOGXQJGXUFK+,)8DQGHU7XPRU3DUHQFK\PJUHQ]HLQJHIOXWHWHU/XQJHPLW7XPRUDXVOlXIHU
D7HPSHUDWXUYHUODXIQDFKV+,)8%HVFKDOOXQJEUHVXOWLHUHQGHQHNURWLVFKH=RQH&(0&!URWPLW
'HQGULWVWUXNWXUVFKZDU]
'LH7HPSHUDWXUYHUWHLOXQJ]HLJWHLQH0D[LPDDXVELOGXQJLP7XPRUYROXPHQQDKHGHU*HZHEHJUHQ]H
lKQOLFKGHULQ$EE'LHVHU7HPSHUDWXUDEIDOOEHUGHQ'HQGULWHQYRQ&DXIXQWHU&HU
IROJWHPLW HLQHP NOHLQHUHQ*UDGLHQWHQ DOV LP7XPRUPRGHOO RKQH'HQGULW'LH QHNURWLVFKH=RQH
HUVWUHFNWVLFKKDXSWVlFKOLFKLP7XPRUJHZHEHKLQWHUGHU*HZHEHJUHQ]H'HUGHQ$XVOlXIHUXPJH
EHQGH 1HNURVHVDXP QLPPW LQ 5LFKWXQJ GHV 3DUHQFK\PV DE 'LH /lVLRQ HUUHLFKW LKUH PD[LPDOH
$XVGHKQXQJDXIGHQ$XVOlXIHUEHL] PP

ͶǤʹǤ͵ 
'LH([SRVLWLRQHLQHVHLQ]HOQHQ+,)8)RNXVXQWHUOLHJWLP/XQJHQPRGHOOHLQHPGHXWOLFKJHULQJHUHQ
/HLWXQJVYHUOXVWDOVLP/HEHUPRGHOO'XUFKGLHJHULQJHUH$EVRUSWLRQGHUJHIOXWHWHQ/XQJHJHJHQEHU
GHP /HEHUSDUHQFK\P VWHKW HLQH JU|HUH IRNDOH 6FKDOOLQWHQVLWlW LP /XQJHQPRGHOO ]XU 9HUIJXQJ
'HV:HLWHUHQZLUNWVLFKGLH3HUIXVLRQ.KOHIIHNWQXUDXIGDV/HEHUPRGHOODXVGDJHIOXWHWH/XQJH
DOV XQSHUIXQGLHUW DQJHQRPPHQ ZXUGH %HLGH 0HFKDQLVPHQ UHVXOWLHUHQ LQ HLQHU GHXWOLFK XP FD
K|KHUHQ+HL]OHLVWXQJ LP/XQJHQJHJHQEHUGHP/HEHUWXPRU'DGXUFKNRPPWHV]XU9HU
YLHUIDFKXQJ GHV 1HNURVHYROXPHQV LP GDUJHVWHOOWHQ 9HUJOHLFK EHL JOHLFKHU /HLVWXQJVDEJDEH GHV
:DQGOHUV )DVW DOOH NOLQLVFK HLQJHVHW]WHQ +,)86\VWHPH KDEHQ $EODWLRQVVFKHPDWD LPSOHPHQWLHUW
GLH DXI /HEHU RGHU 3KDQWRP0RGHOOHQ HQWZLFNHOW ZXUGHQ +ZDQJ HW DO  <LDOORXUDV HW DO
%HL$QZHQGXQJGLHVHU6FKHPDWDDXIJHIOXWHWH/XQJHNDQQHV]XhEHUGRVLHUXQJHQNRPPHQ
(LQH HQWVSUHFKHQGH$QSDVVXQJ DQ GDV ]X HUZDUWHQGH/lVLRQVYROXPHQZUGH HLQH ]HLWHIIL]LHQWHUH
D E
+,)8%LR+HDW0RGHOO

7KHUDSLHHUODXEHQ8QWHUGHQDQJHQRPPHQHQ0RGHOOSDUDPHWHUQNDQQGLH$EODWLRQVJHVFKZLQGLJNHLW
LP/XQJHQPRGHOOGDV9LHUIDFKHLP9HUJOHLFK]XP/HEHUPRGHOOEHWUDJHQ
$Q GHU JHULQJHQ 7HPSHUDWXULQGXNWLRQ LP JHIOXWHWHQ 3DUHQFK\P ]HLJW VLFK GDVV GLH WKHUPLVFKH
:HFKVHOZLUNXQJ YRQ+,)8QXU LPPDOLJQHQ*HZHEH HUIROJW'LH8UVDFKH OLHJW LQ GHPJHULQJHQ
$EVRUSWLRQVSDUDPHWHUܣ ൌ Ͳǡͳʹ݀ܤܿ݉ିଵGHUJHIOXWHWHQ/XQJH(LQ)HKOJXLGLQJGXUFK]%%HZH
JXQJVDUWHIDNWHZlUHVRPLWZHQLJHUNULWLVFKLQ/XQJHDOVLQDQGHUHQ2UJDQHQ+LUQ6FKLOGGUVHZR
HVXPJHKHQG]XU=HUVW|UXQJYRQYLWDOHP3DUHQFK\PNRPPHQZUGH
1DFKWHLOLJHUVFKHLQWHLQHP|JOLFKHXQYROOVWlQGLJH$EODWLRQYRQ7XPRUDXVOlXIHUQ,QGHU6LPXODWLRQ
HUIROJWHDXIHLQHU/lQJHYRQPPLPGLVWDOHQ%HUHLFKGHV'HQGULWHQNHLQHYROOVWlQGLJH$EODWLRQ
$EEEZDVHLQDQ]XQHKPHQGHU$XVJDQJVSXQNWIUHLQ5H]LGLYGDUVWHOOW8PGHPHQWJHJHQ]X
ZLUNHQ N|QQWH GLH %HVFKDOOXQJV]HLW DQ GHU 3DUHQFK\PJUHQ]H HUK|KW ZHUGHQ 'D DEHU VFKRQ
7HPSHUDWXUHQQDKH&LQGHU6LPXODWLRQEHL6HNXQGHQ+,)8DXIWUDWHQLVWGDQQPLW*DVEOD
VHQELOGXQJ ]X UHFKQHQ ZHOFKH MHGRFK XQHUZQVFKW LVW $XV GLHVHP *UXQG ZXUGH DXFK NHLQH
6LPXODWLRQ ]XU /HVLRQVELOGXQJ EHL XQWHUVFKLHGOLFKHQ+,)8%HVFKDOOXQJV]HLWHQ! V YRUJHQRP
PHQ
'DGLH$EVRUSWLRQYRQSDUHQFK\PDW|VHQXQGPDOLJQHQ*HZHEHQLP/HEHUPRGHOOQDKH]XLGHQWLVFK
LVWHUIROJWHLQHJOHLFKPlLJH:lUPHLQGXNWLRQLP7XPRU3DUHQFK\P*UHQ]EHUHLFK'XUFKGDV$E
UDVWHUQ NDQQ HLQ EHOLHELJHU QHNURWLVFKHU 6LFKHUKHLWVVDXP 60 XP GDV 7XPRUJHZHEH JHQHULHUW
ZHUGHQDXFKZHQQGHU)RNXVNOHLQHULVWDOVGHUJHZQVFKWH6LFKHUKHLWVDEVWDQG(VPVVHQOHGLJOLFK
YLHOH 5DVWHUHEHQHQ EHU GLH 7XPRUJUHQ]H JHOHJWZHUGHQ ,Q /XQJH HUJLEW VLFK EDVLHUHQG DXI GHU
YRUOLHJHQGHQ6LPXODWLRQGXUFKGDV5DVWHU9HUIDKUHQNHLQHYROOVWlQGLJH$EODWLRQGHV5DQGEHUHLFKV
IU$XVOlXIHUGLHOlQJHUDOVPPVLQG'LHVHWUHWHQDEHUEHLPDOLJQHQ+HUGHQKlXILJDXI'HVKDOE
VROOWHGHU+,)85DVWHU6FDQQXUIUEHQLJQHSXOPRQDOH3UR]HVVHYHUZHQGHWZHUGHQ'LHVHELOGHQ
NHLQHLQYDVLYHQ$XVOlXIHUXQGHLQHJHULQJIJLJXQYROOVWlQGLJH$EODWLRQLVWYHUWUHWEDU
=XU NXUDWLYHQ $EODWLRQ SXOPRQDOHU 0DOLJQLWlWHQ EHGDUI HV DQGHUHU 3ULQ]LSLHQ GXUFK ZHOFKH GLH
WKHUPLVFKH(QHUJLH WLHIHU LQ GDV 3DUHQFK\P JHODQJHQPXVV'LHVH NDQQ LP JHIOXWHWHQ /XQJHQSD
UHQFK\PQLFKW GXUFK GLUHNWH+,)8(UZlUPXQJ HU]HXJWZHUGHQ VRQGHUQ NDQQ VLFK QXU DXIJUXQG
WKHUPLVFKHU.RQYHNWLRQXPGDV7XPRUYROXPHQHLQVWHOOHQ
(VJLOWHLQLJH/LPLWLHUXQJHQ LQGLHVHU8QWHUVXFKXQJ]XEHDFKWHQ'LH$QQDKPHQ]XU3HUIXVLRQ LQ
7XPRUJHZHEHVLQGQLFKW]ZDQJVOlXILJLGHQWLVFKPLWGHUSDUHQFK\PDW|VHQ(VOLHJHQGD]XDEHUNHLQH
/LWHUDWXUGDWHQYRU(EHQIDOOVZLUGEHLGHU6LPXODWLRQLPPHUYRQHLQHULGHDOHQ6FKDOODQNRSSOXQJDQ
GLH3OHXUDDXVJHJDQJHQ%HLH[WUDNRVWDOHU$SSOLNDWLRQPXVVPLWQHQQHQVZHUWHQ9HUOXVWHQGXUFKGLH
5LSSHQDEVFKDWWXQJXQGLQWHUNRVWDOHV0XVNHO)HWWJHZHEHJHUHFKQHWZHUGHQ/LQHWDO
+,)8%LR+HDW0RGHOO
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ͶǤ͵ 
,PYRULJHQ$EVFKQLWWZXUGHJH]HLJWGDVVGLH+,)8:HFKVHOZLUNXQJDQGHU*UHQ]IOlFKH7XPRU
/XQJHQSDUHQFK\P%HVRQGHUKHLWHQDXIZHLVW,QGLHVHP.DSLWHOZLUGGLH$XVEUHLWXQJGHV6DXPVXP
GDV7XPRUYROXPHQ GXUFK WKHUPLVFKH.RQYHNWLRQ VLPXOLHUW'LHV HUIROJW DP NXJHOV\PPHWULVFKHQ
7XPRUPRGHOO ZREHL GLH $EODWLRQVWHPSHUDWXU LQWUDOREXOlUHU 7HPSHUDWXU XQG 3HUIXVLRQ YDULLHUW
ZHUGHQ'LH6LPXODWLRQHUIROJWEHUHLQ=HLWLQWHUYDOOYRQPLQXQGDQ0RGHOOGXUFKPHVVHUQYRQ
PPPPPPXQGPP

ͶǤ͵Ǥͳ 
,QGHU$EELVWGLH$XVEUHLWXQJGHV$EODWLRQVUDQGHVEHLYHUVFKLHGHQHQ5HJHOWHPSHUDWXUHQGDU
JHVWHOOW%HL ௠ܶ௔௫ &EHUVFKUHLWHWGDV1HNURVHYROXPHQQDFKFDPLQGDV7XPRUYROXPHQ
IUDOOHYLHU0RGHOOGXUFKPHVVHU60 %HL7HPSHUDWXUHQYRQ&XQG&HUIROJWGLHVLQQHU
KDOE YRQ  6HNXQGHQ 'HU 60 VWHLJW PLW ]XQHKPHQGHU $EODWLRQVGDXHU DQ ZREHL GHU 9HUODXI
DV\PSWRWLVFKDPXQGPP'XUFKPHVVHUVLFKHLQHP0D[LPDOZHUWJHJHQ(QGHGHUPLQWLJHQ
6LPXODWLRQV]HLWDQQlKHUW
 


$EE$XVELOGXQJGHV$EODWLRQVUDQGHV60EHL ௠ܶ௔௫YRQ&&XQG&EHUPLQYRQ7XPRUPRGHOOHQ
PLWDPPEPPFPPXQGGPP'XUFKPHVVHU

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,QGHQ0RGHOOGXUFKPHVVHUQYRQPPXQGPPYHUOlXIWGHU$QVWLHJGHV6DXPVEHL ௠ܶ௔௫YRQ
&IDVW OLQHDU'HU60NRUUHOLHUWPLWGHP0RGHOOGXUFKPHVVHUZREHLGHU8QWHUVFKLHG]ZLVFKHQ
&XQG&DPJU|WHQLVW=ZLVFKHQ&XQG&HUUHLFKWGLHVHUHLQHQFDK|KHUHQ:HUW
DP(QGHGHU6LPXODWLRQ

ͶǤ͵Ǥʹ 	
,QGHU$EELVWGLH$XVEUHLWXQJGHV$EODWLRQVVDXPVLQ$EKlQJLJNHLWGHU8PJHEXQJVWHPSHUD
WXUGDUJHVWHOOW)UDOOH0RGHOOGXUFKPHVVHUVWHOOWVLFKEHL ௄ܶ &GHUJHULQJVWH6DXPHLQZHOFKHU
PLW]XQHKPHQGHU7HPSHUDWXUJU|HUZLUG0LWK|KHUHP ௄ܶEHUVFKUHLWHWGHU1HNURVHUDQGIUKHU
GHQ7XPRUUDQG60 'HU$QVWLHJGHV60YRQ&]X&LVWJHULQJHUDOVYRQ&DXI&



$EE$EKlQJLJNHLWGHV$EODWLRQVVDXPV60YRQGHU8PJHEXQJVWHPSHUDWXU ௄ܶ &&&LP
.XJHOPRGHOOEHLHLQHU5HJHOWHPSHUDWXU ௠ܶ௔௫ &XQG0RGHOOGXUFKPHVVHUQYRQDPPEPPFPPG
PP

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 
,P$EELVWGHUVLPXOLHUWH(LQIOXVVYRQ3HUIXVLRQLPJHIOXWHWHQ/XQJHQSDUHQFK\PDXIGHQ$E
ODWLRQVVDXPGHV7XPRUVEHLYHUVFKLHGHQHQ0RGHOOGXUFKPHVVHUQGDUJHVWHOOW


 
$EE$EKlQJLJNHLWGHV1HNURVHVDXPVYRQGHU3HUIXVLRQVUDWHݓ௕ሾ݇݃݉ିଷݏିଵሿLPNXJHOV\PPHWULVFKHQ0RGHOOEHL
௠ܶ௔௫ ൌ&XQGHLQHU.|USHUWHPSHUDWXU ௄ܶ  &DQ0RGHOOGXUFKPHVVHUQYRQDPPEPPFPPG
PP

1DFKFD²PLQEHUVFKUHLWHWGLHQHNURWLVFKH=RQHGLH3DUHQFK\P²7XPRUJUHQ]HEHLDOOHQVL
PXOLHUWHQ 3HUIXVLRQVZHUWHQ XQG 0RGHOOGXUFKPHVVHUQ 'DEHL LVW GHU $EODWLRQVVDXP DP JU|WHQ
RKQH 3HUIXVLRQ XQG QLPPWPLW ]XQHKPHQGHU 3HUIXVLRQVUDWH DE ,P PP0RGHOO LVW GHU8QWHU
VFKLHG ]ZLVFKHQ ݓ௕ ൌ ͲݒݏʹͲ݇݃݉ିଷݏିଵ DP JHULQJVWHQ 0LW JU|HUHP 'XUFKPHVVHU QLPPW GLH
'LIIHUHQ] GHU 6DXPJU|H ]ZLVFKHQݓ௕ ൌ ͲݒݏͳͲ݇݃݉ିଷݏିଵ DPGHXWOLFKVWHQ ]X ,P PP0RGHOO
NRPPW HV QDFK 0LQXWHQ ]X HLQHU 9HUVLHEHQIDFKXQJ GHV $EODWLRQVUDQGHV YRQ
ݓ௕ ൌ ͲݒݏʹͲ݇݃݉െ͵ݏെͳ'DEHLYHUGRSSHOWVLFKGHU60YRQݓ௕ ൌ ʹͲ െ ͳͲ݇݃݉െ͵ݏെͳLQQHUKDOEGHV
JOHLFKHQ=HLWUDXPV
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ͶǤ͵ǤͶ 
,QGLHVHP.DSLWHOZXUGHJH]HLJWGDVVQHEHQGHQWKHUPLVFKDNXVWLVFKHQ(LJHQVFKDIWHQDXFK$EODWL
RQVWHPSHUDWXU .|USHUWHPSHUDWXU XQG 3HUIXVLRQ HLQHQ (LQIOXVV DXI GHQ ]X HUZDUWHQGHQ
1HNURVHVDXPKDEHQ'LH7KHUDSLHPDOLJQHU(QWLWlWHQEHGDUIHLQHVDXVUHLFKHQGHQ$EODWLRQVVDXPV
(VJLEWELVODQJNHLQHSXEOL]LHUWHQ'DWHQ]XGHVVHQ$QIRUGHUXQJHQDP%URQFKLDONDU]LQRP8QWHUVX
FKXQJHQDQ5HVHNWLRQVUlQGHUQGHV16&/&]HLJWHQGDVVHLQ6DXPYRQPPXQ]XUHLFKHQGIUHLQH
NXUDWLYH7KHUDSLH LVW )HL]L HW DO  ,P)DOOH YRQ/XQJHQPHWDVWDVHQ GHV NRORUHNWDOHQ.DU]L
QRPVZLUGHLQ6DXPYRQPP²PPGDJHJHQDOVNXUDWLYEHVFKULHEHQ:HOWHUVHWDO
,QPRGHUQHQ05J)866\VWHPHQOlVVWVLFKGLH5HJHOWHPSHUDWXUGXUFKGLH7KHUDSLHSODQXQJYRUJH
EHQ0LW+LOIHHLQHU5FNNRSSOXQJFORVHGIHHGEDFNORRS]ZLVFKHQGHU7HPSHUDWXULQIRUPDWLRQDXV
GHU057KHUPRPHWULHXQGGHU/HLVWXQJVVWHXHUXQJGHV6FKDOOZDQGOHUVZLUGGLH5HJHOWHPSHUDWXUUH
ODWLYJHQDX&EHUGLH$EODWLRQV]HLWJHKDOWHQ6XQHWDO'HU$QZHQGHUN|QQWHVRPLW
EHUGLH$EODWLRQV]HLW XQG5HJHOWHPSHUDWXUGHQ ]X HUZDUWHQGHQ$EODWLRQVVDXPDP/XQJHQWXPRU
HLQVWHOOHQ
(LQH5HJHOWHPSHUDWXUYRQ&LVW]XU$XVEUHLWXQJHLQHVWKHUDSHXWLVFKZLUNVDPHQ6DXPVEHLPD
OLJQHQ +HUGHQ XQJHHLJQHW 'LH GDEHL ௠ܶ௔௫ & VLPXOLHUWHQ 1HNURVHUlQGHU VLQG LQ IROJHQGHU
7DEHOOH]XVDPPHQJHIDVVW
7DE'DXHU]XP$XVELOGHQHLQHV1HNURVHVDXPVEHLXQWHUVFKLHGOLFKHQ0RGHOOGXUFKPHVVHUQ ௠ܶ௔௫  &

∅ 60 PP 60 PP 60 PP
PP V  
PP V VPLQ 
PP V VPLQ 
PP V VPLQ VPLQ
8P HLQHQ EHQ|WLJWHQ 6DXP YRQ PP DXV]XELOGHQ EHGDUI HV IU 7 7XPRUH ∅PP HLQ
௠ܶ௔௫YRQ & EHU PLQGHVWHQV  0LQXWHQ ,P PP 'XUFKPHVVHU XQG EHL & EHGDUI HV
0LQXWHQZRKLQJHJHQEHL&QXU0LQXWHQEHQ|WLJWZXUGHQ7KHRUHWLVFKVLQGK|KHUH7HP
SHUDWXUHQ&VLPXOLHUEDUMHGRFKVWHLJWGDPLWGLH.DYLWDWLRQVQHLJXQJZDV]XXQHUZQVFKWHQ
$EVFKLUPHIIHNWHQXQG*HZHEV]HUUHLXQJHQ IKUW(V LVW DQ]XQHKPHQGDVV VLFKGXUFKYROXPHWUL
VFKH+,)8$EODWLRQ7HPSHUDWXUHQYRQ&&LQPP7XPRUHQQLFKWUHDOLVLHUHQODVVHQGD
GLHEHQ|WLJWH+,)8+HL]OHLVWXQJLPJURHQ9ROXPHQ]XJHULQJLVWVLHKH.DSLWHO
'LHLQWUDOREXOlUH7HPSHUDWXUKDWHLQHQZLFKWLJHQ(LQIOXVVDXIGLH$XVEUHLWXQJQHNURWLVFKHU=RQHQ
'LHVH LVWYRQGHU7XPRUXPJHEXQJDOVRYRQGHU.|USHURGHU/|VXQJVWHPSHUDWXUDEKlQJLJ'HU
DQJHQRPPHQH7HPSHUDWXUEHUHLFKYRQ&&OLHJWLPSK\VLRORJLVFK]XHUZDUWHQGHQ5DKPHQ
+,)8%LR+HDW0RGHOO

,QGLHVHPYDULLHUWGHU60EHUHLWVXPHLQHQ)DNWRU=XU7KHUDSLHYRQ(QWLWlWHQKRKHU0DOLJQLWlW
VROOWHGLH)OXWXQJVWHPSHUDWXUHUK|KWZHUGHQ'LHVNDQQGXUFK9RUZlUPHQGHU/|VXQJRGHUGXUFK
H[WHUQH(QHUJLHHLQVWUDKOXQJQDFK)OXWXQJHUIROJHQ,P8PNHKUVFKOXVVEHGHXWHWGLHVGDVVHLQHXQ
]XUHLFKHQGDQJHZlUPWH/|VXQJXQWHU LGHQWLVFKHQ7KHUDSLHSDUDPHWHUQGHQ6DXPGHXWOLFKJHULQJHU
DXVIDOOHQ OlVVW'DPLW JHKW GLH*HIDKU HLQHU XQYROOVWlQGLJHQ$EODWLRQ XQG VRPLW HLQHU5H]LGLYELO
GXQJHLQKHU
(LQH(UNOlUXQJIUGHQJURHQ(LQIOXVVYRQ୏DXIGHQ60OLHJWLP9HUVWlQGQLVGHUbTXLYDOHQ]GR
VLV *HPl *O  KDOELHUW VLFK GLH (LQZLUNGDXHU ]XP (U]LHOHQ HLQHU 1HNURVH EHL
7HPSHUDWXUHUK|KXQJXP.6RPLWZLUGGXUFKHLQΔ7YRQ.&YV&HLQHʹହ IDFKH
$TXLYDOHQ]GRVLV LP MHZHLOLJHQ 9ROXPHQHOHPHQW DNNXPXOLHUW (LQH K|KHUH 8PJHEXQJVWHPSHUDWXU
ZLUNWVLFKDXFKDXIGHQ7HPSHUDWXUJUDGLHQWHQ]ZLVFKHQ7XPRUXQG3DUHQFK\PDXV'DGXUFKNDQQ
EHL JOHLFKHP 6FKDOOOHLVWXQJVHLQWUDJ HLQH XPΔ ௄ܶ K|KHUH$EODWLRQVWHPSHUDWXU ሺ ௠ܶ௔௫ሻHUUHLFKWZHU
GHQ
0LW]XQHKPHQGHU5HJHOWHPSHUDWXUሺ ௠ܶ௔௫ ൐ ͺͲιܥሻZUGHGHU60ZHLWHUGHXWOLFKDQZDFKVHQ$EE
(VZXUGH ]XU 6LPXODWLRQGHV(LQIOXVVHV YRQ/|VXQJVWHPSHUDWXUXQG3HUIXVLRQ HLQH5HJHO
WHPSHUDWXU YRQ & JHZlKOW ZHOFKH HLQHQ JXWHQ .RPSURPLVV ]ZLVFKHQ 1HNURVHZLUNXQJ XQG
.DYLWDWLRQVQHLJXQJGDUVWHOOW
(LQH9DULDWLRQGHU/|VXQJVWHPSHUDWXUPXVVGXUFKGDVWKHUPDOH0RQLWRULQJEHUFNVLFKWLJWZHUGHQ
'LH7KHUPRPHWULH35)6LQGHQJlQJLJHQ05J)866\VWHPHQLVWHLQ5HODWLYYHUIDKUHQZHOFKHVGLH
DNWXHOOH7HPSHUDWXUDXIHLQHQWKHUPLVFKKRPRJHQHQ$XVJDQJV]XVWDQGUHIHUHQ]LHUW'LHVH7HPSHUD
WXUEHVWLPPXQJPVVWHGXUFKDEVROXWH057KHUPRPHWULH5LHNH	%XWWV3DXO\HUIROJHQ
'HXWOLFKVWH $XVZLUNXQJ HLQHU QLFKW XQWHUGUFNWHQ 3HUIXVLRQ LVW EHL JURHQ 7XPRUGXUFKPHVVHUQ
!PP]XHUZDUWHQ'LH.RQYHNWLRQEHQ|WLJW=HLWXPGLHWKHUPLVFKH(QHUJLHLQGDV3DUHQFK\P
DE]XJHEHQ(LQJU|HUHV7XPRUYROXPHQEHGLQJWHLQH=XQDKPHGHV6DXPYROXPHQVLQZHOFKHPGLH
:lUPHPHQJH VWlUNHUGXUFK3HUIXVLRQ DEWUDQVSRUWLHUWZHUGHQNDQQ3HUIXVLRQ LQ JHIOXWHWHU/XQJH
ZXUGHGHU]HLWQRFKQLFKWPLW+LOIHGLUHNWHU LQYDVLYHU0HWKRGHQXQWHUVXFKW ,QGHQ$UEHLWHQYRQ
/HVVHUXQG.OLQ]LQJHWDOZXUGHLQGLUHNWDXIHLQHYROOVWlQGLJH8QWHUGUFNXQJGHU3HU
IXVLRQ GXUFK GDV $XVEOHLEHQ HLQHV SXOPRQDOHQ 6KXQWV XQWHU )OXWXQJ JHVFKORVVHQ 'LH REHQ
GDUJHVWHOOWHQ(UJHEQLVVH]HLJHQGDVV DXIGLH3HUIXVLRQXQGGDPLW DXIGHQ)OXWXQJVGUXFNJHDFKWHW
ZHUGHQPXVV(PSIHKOHQVZHUWZlUHHLQ0RQLWRULQJGHU'XUFKEOXWXQJGHVJHIOXWHWHQ/XQJHQDUHDOV
ZlKUHQGGHU7KHUDSLH'LHVN|QQWHPLWVRQRJUDSKLVFKHQ'RSSOHURGHU05JHVWW]WHQ9HUIDKUHQ
HUIROJHQ
,QGHU6LPXODWLRQ]HLJWHVLFKHLQHVWXIHQZHLVH+HEXQJGHV$EODWLRQVVDXPV'LHVLVWDXIGLH/LPLWLH
UXQJGHV0RGHOOUDVWHUV]XUFN]XIKUHQZHOFKHV'XUFKPHVVHU>PP@3L[HOEHWUXJ
+,)8%LR+HDW0RGHOO

ͶǤͶ 	Ǧ
,QGLHVHP$EVFKQLWWZLUGHLQ$EODWLRQVPRGHOOEDVLHUHQGDXIGHU9HUWHLOXQJIRNDOHU(QHUJLHLPJH
VDPWHQ 7XPRUYROXPHQ EHKDQGHOW 'DEHL ZXUGH GLH +HL]OHLVWXQJ HLQHV +,)8)RNXV DXI NXJHO
V\PPHWULVFKH7XPRUHPLW0RGHOOGXUFKPHVVHUQYRQPPPPJOHLFKYHUWHLOWXQGVLPXODWRULVFK
GLH UHVXOWLHUHQGHQ 7HPSHUDWXUYHUOlXIH XQG 1HNURVHYROXPHQ HUPLWWHOW 0LW +LOIH GHU 6LPXODWLRQ
ZXUGHGLH+,)8$EODWLRQXQWHUGHQVSH]LILVFKHQDNXVWLVFKHQ(LJHQVFKDIWHQJHIOXWHWHU/XQJHRSWL
PLHUW XQG DQVFKOLHHQG DXI HLQH LUUHJXOlUH 7XPRUVWUXNWXU DQJHZHQGHW 'LH *UXQGODJHQ XQG
3DUDPHWHUGHU6LPXODWLRQVLQGLQ.DSLWHOEHVFKULHEHQ(VZXUGHQGLH:DQGOHUSDUDPHWHUZLH
7DEDQJHJHEHQDOV+,)84XHOOHYHUZHQGHW

ͶǤͶǤͳ 	

=XU6LPXODWLRQZXUGHHLQH ௠ܶ௔௫YRQ&XQGHLQH.|USHUWHPSHUDWXU ௄ܶYRQ&DQJHQRPPHQ
RKQH GDV 9RUKDQGHQVHLQ HLQHU 3HUIXVLRQ ݓ௕ ൌ Ͳ݇݃݉ିଷݏିଵ $OV +,)8%HVFKDOOXQJV]HLW ZXUGH
IU GDV MHZHLOLJH 0RGHOO YRQ PPPLQ PPPLQ PPPLQ XQG PPPLQ JH
ZlKOWZREHLGHU%HVFKDOOXQJV]HLWIUGHQ$ENKOXQJVYRUJDQJYRUJHVHKHQZXUGH
$EE]HLJWGHQ]HQWUDOHQ7HPSHUDWXUYHUODXIEDVLHUHQGDXIHLQHUYROXPHWULVFKHQ*OHLFKYHUWHL
OXQJGHV)RNXVHLQHV+,)8:DQGOHUVLQ7XPRUYROXPHQXQWHUVFKLHGOLFKHU'XUFKPHVVHU










,QGHU(UZlUPXQJVSKDVHVWHLJWGLH7HPSHUDWXUDPVWHLOVWHQLPPP7XPRUXQGHUUHLFKWGLH5HJHO
WHPSHUDWXU LQQHUKDOE YRQ 6HNXQGHQZDV LP PP0RGHOO HUVW QDFK 6HNXQGHQ HLQWULWW'LH
]HQWUDOH7HPSHUDWXUEOHLEWDE&NRQVWDQWELV]XP$EVFKDOWHQGHV+,)8EHLV5HJHOSKDVH
,PPP7XPRUPRGHOOQLPPWGLH7HPSHUDWXUEHUGLHJHVDPWH%HVFKDOOXQJV]HLWNRQWLQXLHUOLFK]X
XQGHUUHLFKWQDFKVPLQHLQH7HPSHUDWXUYRQ&,PJU|WHQ0RGHOOPPVWHLJWGLH
7HPSHUDWXULQQHUKDOEGHUJHVDPWHQ%HVFKDOOXQJV]HLWYRQPLQXP.DXI&
$EE6LPXODWLRQGHV]HQWUDOHQ
7HPSHUDWXUYHUODXIVLQ7XPRUHQ
XQWHUVFKLHGOLFKHU'XUFKPHVVHUEHL
YROXPHWULVFKHU$EODWLRQEDVLHUHQGDXI
HLQHP+,)86FKHPD
(UZlUPXQJVSKDVH
5HJHOSKDVH
$ENKOXQJVSKDVHGDUJHVWHOOWIUGHQ
PP0RGHOOGXUFKPHVVHU
     
+,)8%LR+HDW0RGHOO

,QGHU$ENKOXQJVSKDVH]HLJWGLH7HPSHUDWXUHLQHH[SRQHQWLHOODV\PSWRWLVFKDEIDOOHQGH&KDUDNWH
ULVWLNZREHL LPPP0RGHOOGLH7HPSHUDWXUQDFKV IDVWGDV$XVJDQJVQLYHDXZLHGHUHUUHLFKW
KDW0LW]XQHKPHQGHP'XUFKPHVVHUHUIROJWGHU$EIDOOODQJVDPHUZREHLLPJU|WHQ7XPRUPRGHOO
PPLQQHUKDOEGHU$ENKOXQJVSKDVHNHLQH7HPSHUDWXUDEQDKPHHUNHQQEDULVW
'HU9HUODXIGHUD[LDOHQ7HPSHUDWXUYHUWHLOXQJPLWHQWVSUHFKHQGHU1HNURVH]RQHLVWLQ$EEIU
GLHVSKlULVFKHQ7XPRUPRGHOOHGDUJHVWHOOW,QGHQ0RGHOOGXUFKPHVVHUQYRQXQGPPZLUG
GLH5HJHOWHPSHUDWXU&QDFKMHZHLOVVVXQGVHUUHLFKW,PPP0RGHOOVWHOOWVLFKDP
(QGHGHU+HL]SKDVHQDFKVHLQH+|FKVWWHPSHUDWXUYRQ&HLQ
,P ]HQWUDOHQ7XPRUEHUHLFK ELOGHW VLFK GLH1HNURVH ]XHUVW DXV XQG QLPPWPLW ]XQHKPHQGHU%H
VFKDOOXQJV]HLW]XP5DQGKLQ]X'HU1HNURVHYHUODXI &(0& HUUHLFKWGHQ7XPRUUDQG LP
PPPPXQGPP0RGHOOQDFKMHZHLOVVVXQGV,PPP0RGHOOHUUHLFKWGHU
1HNURVHUDQGZlKUHQG GHU JHVDPWHQ 6LPXODWLRQV]HLW PLQ QLFKW GHQ7XPRUUDQG XQG YHUEOHLEW
EHLHLQHP5DGLXVYRQFDPP0LW]XQHKPHQGHU%HVFKDOOXQJV]HLWYHUJU|HUWVLFKGHU1HNURVH
VDXPQXUJHULQJIJLJQDFKGHPGLHVHUGHQ7XPRUDXVJHIOOWKDW
 
+,)8%LR+HDW0RGHOO
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$EE5DGLDOHU7HPSHUDWXUYHUODXIEHLYROXPHWULVFKHU+,)8%HVFKDOOXQJPLW1HNURVHYHUODXI3IHLO
&(0& IU7XPRUHXQWHUVFKLHGOLFKHU0RGHOOGXUFKPHVVHUPPYRQREHQQDFKXQWHQEHL%H
VFKDOOXQJV]HLWHQYRQ6HNXQGHQ 
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
'HU7HPSHUDWXUXQG1HNURVHYHUODXIIU2SWLPLHUXQJLVWLQ$EEIUGDVPPXQGPP
7XPRUPRGHOO GDUJHVWHOOW ,P5DQGEHUHLFK ]HLJW VLFK HLQHQ$QVWLHJ DXIGLH5HJHOWHPSHUDWXU LQQHU
KDOE YRQ V LP PP 'XUFKPHVVHU 0LW ]XQHKPHQGHU %HVFKDOOXQJV]HLW NRPPW HV ]XP
$XVJOHLFK]HQWUDOHUXQGSHULSKHUHU7HPSHUDWXUGLIIHUHQ]HQ1DFKVPLQLVWGLH=LHOWHPSH
UDWXU & EHU GDV JHVDPWH 9ROXPHQ KRPRJHQ YHUWHLOW ,P PP 0RGHOO HUUHLFKW GLH
7HPSHUDWXU LP SHULSKHUHQ 9ROXPHQDUHDO 9 QDFK V PLQ FD & (LQH YROOVWlQGLJH
1HNURWLVLHUXQJGHV7XPRUYROXPHQVHUIROJWLPPP0RGHOOQDFKVPLQ,PJURHQ7X
PRUPPDNNXPXOLHUWVLFKLQGHQSHULSKHUHQ%HUHLFKHQU≈PPHLQHQHNURWLVFKH'RVLV
ZRKLQJHJHQLP=HQWUXP:HUWHEHU&(0&!QLFKWHUUHLFKWZHUGHQ


$EE5DGLDOHU7HPSHUDWXUYHUODXIEHLYROXPHWULVFKHU+,)8%HVFKDOOXQJQDFK2SWLPLHUXQJPLW1HNURVHUDQGIU
0RGHOOGXUFKPHVVHUYRQPPREHQXQGPPXQWHQ%HVFKDOOXQJV]HLWVPLQXQGVPLQ

 
+,)8%LR+HDW0RGHOO

'LH6LPXODWLRQVHUJHEQLVVHGHU2SWLPLHUXQJVLQG$EEGDUJHVWHOOW'HU7HPSHUDWXUYHUODXIVWHLJW
LP]HQWUDOHQ%HUHLFK9EHJLQQHQGDQ0LW]XQHKPHQGHU%HVFKDOOXQJV]HLWNRPPWHV]XU(UZlU
PXQJGHVPLWWOHUHQ 9XQGDQVFKOLHHQGGHV5DQGEUHLFKHV 9 ,PPP0RGHOO LVWQDFKFD
VPLQGLH=LHOWHPSHUDWXU&EHUGDVJHVDPWH9ROXPHQKRPRJHQYHUWHLOW:RKLQJHJHQ
LPPP0RGHOOQDFKPLQHLQH7HPSHUDWXUYRQ&HUUHLFKWZLUGZHOFKHXQWHUKDOEGHU
=LHOWHPSHUDWXUYRQ& OLHJW ,QGHQ5DQGEHUHLFKHQGHVPLWWOHUHQ9ROXPHQVHJPHQWHV 9VWHOOW
VLFKHLQH+|FKVWWHPSHUDWXUYRQ&QDFKVHLQ
'DV7XPRUYROXPHQ GHV PP0RGHOOVZLUG QDFK V PLQPLW HLQHU QHNURWLVFKHQ'RVLV
YRQ&(0&!YROOVWlQGLJDXVJHIOOWZlKUHQGLPPP0RGHOOHLQXQYROOVWlQGLJHU1HNURVH
UDQGYRQFDPPEHVWHKHQEOHLEW


$EE5DGLDOHU7HPSHUDWXUYHUODXIEHLYROXPHWULVFKHU+,)8%HVFKDOOXQJQDFK2SWLPLHUXQJPLW1HNURVHUDQGIU
7XPRUHQGHU'XUFKPHVVHUPPREHQXQGPPXQWHQ%HVFKDOOXQJV]HLWVPLQXQGVPLQ

 
+,)8%LR+HDW0RGHOO

 ¡
%LVKHUHUIROJWHGLH6LPXODWLRQDPVSKlULVFKHQ7XPRUPRGHOO'LHVHV,GHDOHQWVSULFKWQLFKWGHQUHD
OHQ7XPRUIRUPHQZHOFKHVLFKGXUFKDXVLUUHJXOlUGDUVWHOOHQXQGPLWGHQGULWLVFKHQ$XVOlXIHUQVRZLH
QHNURWLVFKHQ=RQHQYHUVHKHQVHLQN|QQHQ,PIROJHQGHQ$EVFKQLWWZLUGGLHYROXPHWULVFKH$EODWLRQ
GXUFKIRNDOH*OHLFKYHUWHLOXQJDXIGDVLUUHJXOlUH0RGHOO$EEFDQJHZHQGHW'DEHLZXUGHQGLH
5HJHOWHPSHUDWXU ௠ܶ௔௫ GLH.|USHUWHPSHUDWXU ௄ܶ XQGGLH3HUIXVLRQݓ௕ VR JHZlKOW GDVVGLHVH MH
ZHLOVHLQHQRSWLPDOHQXQGHLQHQXQJHQJHQGHQ:HUWHQWVSUHFKHQ'LHUlXPOLFKH7HPSHUDWXUXQG
1HNURVHYHUWHLOXQJZXUGHEHUHLQHQ=HLWUDXPYRQ0LQXWHQIUEHLGH)lOOHVLPXOLHUW

3DUDPHWHU
'LHDNXVWLVFKHQXQGWKHUPLVFKHQ*HZHEHSDUDPHWHUZXUGHQDXV7DEIUGDV$'&XQGJHIOXWH
WHV /XQJHQJHZHEH EHUQRPPHQ 'LH 3HUIXVLRQ ZXUGH LP )DOO DOV XQWHUEXQGHQ EHWUDFKWHW
8PJHEXQJVXQG5HJHOWHPSHUDWXUZXUGHQZLHLQ7DEEHVFKULHEHQYDULLHUW
7DE6LPXODWLRQVSDUDPHWHU]XU$QZHQGXQJEHLLUUHJXOlUHU7XPRUVWUXNWXU
3DUDPHWHU 5HJHOWHPSHUDWXU .|USHUWHPSHUDWXU 3HUIXVLRQ
)DOO & & ݇݃݉ିଷݏିଵ
)DOO & & ݇݃݉ିଷݏିଵ

,Q $EE  LVW GLH 7HPSHUDWXUYHUWHLOXQJ PLW UHVXOWLHUHQGHQ 1HNURVHYROXPHQ ]X YHUVFKLHGHQHQ
=HLWSXQNWHQGDUJHVWHOOW1DFKPLQVWHOOWHVLFKLP)DOOHLQH7HPSHUDWXUYRQ&HLQZREHLHLQ
*URWHLO GHV 7XPRUYROXPHQ PLW $XVQDKPH GHU ]HQWUDOQHNURWLVFKHQ =RQHQ HLQH 'RVLV
&(0&! DXIZLHV ,P JOHLFKHQ=HLWUDXPZXUGH LP)DOO GLH5HJHOWHPSHUDWXU YRQ & HU
UHLFKW (LQH OHWDOH bTXLYDOHQ]GRVLV HUVWUHFNW VLFK EHU GDV 9ROXPHQ ZREHL GLHVH GLH SHULSKHUHQ
%HUHLFKHGHU$XVOlXIHUQLFKWHUUHLFKWH
1DFK PLQZDUHQ LP)DOO'RVHQ YRQ&(0&! EHU GHQ ]HQWUDOHQ7XPRUEHUHLFK VRZLH
SDUWLHOOLQGHQ]HQWUDOQHNURWLVFKHQ$UHDOHQDNNXPXOLHUW'LH5HJHOWHPSHUDWXUYRQ&ZDUKRPR
JHQ LP 7XPRUYROXPHQ YHUWHLOW ,P )DOO HUVWUHFNWH VLFK GLH OHWDOH 'RVLV YROOVWlQGLJ EHU DOOH
$XVOlXIHUXQGEHJLQQWGDEHLHLQHQ6DXPXPGDV7XPRUYROXPHQDXV]XELOGHQ
,PZHLWHUHQ9HUODXIELV]XP(QGHGHU6LPXODWLRQQDFK0LQXWHQYHUlQGHUWHVLFKLQEHLGHQ)lOOHQ
GDV7HPSHUDWXUSURILO LP 7XPRUYROXPHQ QLFKWPHKU ,P)DOO ZDU HLQH JHULQJH(UZlUPXQJ GHV
/XQJHQJHZHEHVLP7XPRUUDQGEHUHLFK]XHUNHQQHQ
 
+,)8%LR+HDW0RGHOO

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$EE7HPSHUDWXUXQG1HNURVHYHUODXILPLUUHJXOlUHQ7XPRUYROXPHQ∅PPQDFKMHZHLOVDPLQEPLQ
FPLQXQGGPLQYROXPHWULVFKH+,)8%HVFKDOOXQJOLQNV)$//PLW ௠ܶ௔௫ ൌ ͸ͷιܥǡ  ௄ܶ ൌ ͵͹ιܥ
ݓ௕ ൌ ͳͲ݇݃݉ିଷݏିଵUHFKWV)DOO ௠ܶ௔௫ ൌ ͹ͷιܥǡ  ௄ܶ ൌ ͶͲιܥݓ௕ ൌ Ͳ݇݃݉ିଷݏିଵǤ
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
'HU1HNURVHVDXPHUVWUHFNWHVLFKQDFK0LQXWHQLP)DOOHQWODQJGHV7XPRUUDQGHVZREHLYRQ
$XVOlXIHUQLQGHQSHULSKHUHQ%HUHLFKHQYRP6DXPQLFKWXPVFKORVVHQZDUHQ$P(QGHGHU6LPX
ODWLRQV]HLWVWHOOWHVLFKHLQ6DXPDEVWDQGLPVLPXOLHUWHQ)DOOYRQPPELVPPXQGLP)DOO
YRQPPELVPPHLQ
ͶǤͶǤ͵ 
'DV 3ULQ]LS GHU YROXPHWULVFKHQ $EODWLRQ LVW DXI /XQJHQWXPRUH LP JHIOXWHWHQ /XQJHQSDUHQFK\P
DQZHQGEDU0LWGHPHLQIDFKXP]XVHW]HQGHQ9HUIDKUHQGHUIRNDOHQ*OHLFKYHUWHLOXQJLP7XPRUYR
OXPHQ ODVVHQ VLFK NOHLQHUH 'XUFKPHVVHU PP LQQHUKDOE HLQHU 0LQXWH XQWHU GHQ
DQJHQRPPHQHQ +,)83DUDPHWHUQ YROOVWlQGLJ DEODGLHUHQ 'LH 2SWLPLHUXQJVPRGHOOH ZXUGHQ DXI
GLHVH'XUFKPHVVHUQLFKWDQJHZHQGHWGDGLH*HRPHWULHHLQHVUHDOHQ)RNXVJU|HULVWDOVGLH6FKD
OHQGLFNH GHV lXHUHQ 9ROXPHQVHJPHQWHV 9 ZRPLW SUDNWLVFK HLQH IRNDOH 9HUWHLOXQJ QLFKW
UHDOLVLHUEDULVW
,PPP7XPRUPRGHOO LVWHLQH7HPSHUDWXULQGXNWLRQYRQEHU&]XVHKHQ$EE'LHVH
ZLUGGXUFKHLQhEHUVFKZLQJHQGHV5HJOHUVYHUXUVDFKWZHOFKHUPLWHLQHUWHPSRUDOHQ$XIO|VXQJYRQ
VDUEHLWHW'DGDVLQGHU3UD[LVYHUZHQGHWH057HPSHUDWXUPRQLWRULQJQRFKWUlJHUFDVLVW
N|QQWHGLHVHU(IIHNWEHLNOHLQHQ7XPRUHQYHUVWlUNWDXIWUHWHQ
,Q 7DE  VLQG GLH EHQ|WLJWHQ %HVFKDOOXQJV]HLWHQ ]XP (UUHLFKHQ HLQHV $EODWLRQVVDXPV DP
VSKlULVFKHQ 7XPRUPRGHOO ]XVDPPHQJHIDVVW ZREHL ]XU 2ULHQWLHUXQJ ]XVlW]OLFK GLH PLWWOHUH
7XPRUKHL]OHLVWXQJXQGGDV9HUKlOWQLVVYRQ)RNXV]X7XPRUYROXPHQDXIJHIKUWVLQG
'LH 6LPXODWLRQ GHV PP0RGHOOGXUFKPHVVHUV HUJDE HLQH YROOVWlQGLJH $EODWLRQ GXUFK DOOH GUHL
6FKHPDWDZREHL2SWLPLHUXQJDPVFKQHOOVWHQHLQHYROOVWlQGLJH1HNURWLVLHUXQJGHV7XPRUYROXPHQV
LQQHUKDOEYRQ0LQXWHQ HU]LHOWH'LHVH0HWKRGLNZXUGHQLFKW DXVGHU/LWHUDWXU HQWQRPPHQXQG
HQWVWDQG LP 5DKPHQ GLHVHU $UEHLW 6LH EHUXKW DXI HLQHU %HUFNVLFKWLJXQJ GHU $EKlQJLJNHLW YRQ
7HPSHUDWXUXQG(LQZLUNGDXHU ]XU1HNURVHELOGXQJ'DGDV LQQHUH9ROXPHQ 9 ]XHUVW EHVFKDOOW
ZLUGHUJLEWVLFKKLHUHLQHVWlUNHUH.XPXODWLRQGHUbTXLYDOHQ]GRVLVEHUGLH=HLW(VZLUGYRQLQQHQ
QDFK DXHQ 99PLW HLQHU VWHLJHQGHQ(QWVFKHLGXQJVWHPSHUDWXU JHDUEHLWHW ZDV LQQHUKDOE GHU
$EODWLRQV]HLW HLQH OlQJHUH%HVFKDOOXQJ GHV SHULSKHUHQ7XPRUDUHDOV 9 HUODXEW ,Q GLHVHP$UHDO
VLQG K|KHUH 7HPSHUDWXUHQ Q|WLJ XP 9HUOXVWH GXUFK WKHUPLVFKH .RQYHNWLRQ DP 7XPRUUDQG ]X
NRPSHQVLHUHQ'LH$QZHQGXQJDOOHU$EODWLRQVVFKHPDWDEUDFKWHNHLQHYROOVWlQGLJH1HNURWLVLHUXQJ
GHV PP 7XPRUPRGHOOV 'DV JU|WH QHNURWLVFKH 9ROXPHQ ZXUGH GXUFK 2SWLPLHUXQJ HU]LHOW
:UGHGLH7KHUDSLH]HLWXPDXI0LQXWHQYHUOlQJHUWNlPHHVGDEHL]XPYROOVWlQGLJHQ$XVIOOHQ
GHV7XPRUYROXPHQVPLWHLQHUOHWDOHQ'RVLV2SWLPLHUXQJ]HLJWHGLHJHULQJVWH(IIHNWLYLWlWZREHLGLH
XQYROOVWlQGLJWKHUDSLHUWHQ$UHDOHLP]HQWUDOHQ%HUHLFKGHVPP7XPRUPRGHOOVODJHQ

+,)8%LR+HDW0RGHOO

7DE=XVDPPHQIDVVXQJGHU6LPXODWLRQVHUJHEQLVVH9ROXPHQYHUKlOWQLVYRQ)RNXVXQG7XPRUPLWWOHUH
YROXPHWULVFKH+HL]OHLVWXQJVRZLHUHVXOWLHUHQGH$EODWLRQV]HLWGHV7XPRUYROXPHQVEHLYHUVFKLHGHQHQ+,)80RGHOOHQ

(LQ1DFKWHLO GHU YROXPHWULVFKHQ$EODWLRQ EHVWHKW LQ GHU VLQNHQGHU+HL]OHLVWXQJ EHL 9ROXPHQ]X
ZDFKV ்ܸ ௨௠௢௥̱ݎ͵'DEHL VFKHLQW HLQ*UHQ]ZHUW GHU+HL]OHLVWXQJ FD ܹܿ݉ିଷ ]X H[LVWLHUHQ
XQWHUKDOEGHVVHQ7XPRUHQLFKW YROOVWlQGLJ YROXPHWULVFK DEODGLHUWZHUGHQ8PGLHVH.RQVHTXHQ]
SUDNWLVFK]XXPJHKHQNDQQGDV9ROXPHQJURHU'XUFKPHVVHU LQPHKUHUHNOHLQHUHXQWHUWHLOWZHU
GHQ 'HU PP 7XPRU NDQQ VRPLW DXV FD  6HNWRUHQ YRQ∅PP RGHU  6HNWRUHQ YRQ
∅PP ]XVDPPHQJHVHW]W ZHUGHQ *HPl GHQ HUPLWWHOWHQ $EODWLRQV]HLWHQ ZUGHQ VLFK GDEHL
7KHUDSLH]HLWHQYRQPLQ[∅PPE]ZPLQ[∅PPHUJHEHQ(LQH8QWHUWHLOXQJ
GHVJURHQ7XPRUYROXPHQV LQNOHLQHUH6HJPHQWH IKUW ]XP$QVWLHJGHUEHQ|WLJWHQ7KHUDSLH]HLW
ZREHL]XVlW]OLFKPLWHLQHUhEHUODSSXQJGHU$UHDOH]XSODQHQLVW
'LHGHU6LPXODWLRQ]XJUXQGHOLHJHQGHDNXVWLVFKH'RVLVEHUXKWDXIHLQHPYRUKDQGHQHQ:DQGOHUGH
VLJQ XQG GHVVHQ %HWULHE EHL FD ô GHU DSSOL]LHUEDUHQ 0D[LPDOOHLVWXQJ 'LH 9HUZHQGXQJ HLQHV
:DQGOHUVJOHLFKHU*HRPHWULH]%+6RQLF&RQFHSWV%RRWKHO:$86$ZUGHEHLGRSSHOWHU
)UHTXHQ]XQG/HLVWXQJEHWULHEHQ0+]#:]XU9HUGUHLIDFKXQJGHUYROXPHQVSH]LILVFKHQ
+HL]OHLVWXQJIKUHQ:UGHPLWGLHVHU+HL]OHLVWXQJ2SWLPLHUXQJDXIGDVPP7XPRUPRGHOODQ
JHZHQGHW VR ZlUH GLHVHU 7XPRU QDFK 0LQXWHQ $EODWLRQV]HLW YROOVWlQGLJ QHNURWLVLHUW (LQH
KRPRJHQH9HUWHLOXQJGHU=LHOWHPSHUDWXU&ZUGHVLFKEHUGDV7XPRUYROXPHQ]XP(QGHGHU
+,)8$EODWLRQHLQVWHOOHQ
3XOPRQDOHPDOLJQH3UR]HVVHVWHOOHQVLFKLQGHU5HDOLWlWRIWLUUHJXOlUGDUXQGELOGHQ$XVOlXIHU(LQH
NXUDWLYH7KHUDSLHGLHVHUEHGDUIGHUYROOVWlQGLJHQ,QGXNWLRQHLQHU&(0&!LPVROLGHQ7XPRU
YROXPHQ XQG HLQHV XPJHEHQGHQ 6DXPV 'DV VROLGH 9ROXPHQ ZLUG QDFK ZHQLJHQ 0LQXWHQ
7KHUDSLH]HLWYROOVWlQGLJQHNURWLVLHUWVLHKH7DE(LQ6DXPNDQQVLFKDPLUUHJXOlUHQ7XPRUPLW
'HQGULWHQGXUFKWKHUPLVFKH.RQYHNWLRQDXVELOGHQ'DPLWGLHVHUDOOH$XVOlXIHULQGHPVLPXOLHUWHQ
0RGHOOYROOVWlQGLJHLQKOOWPVVHQGLH7KHUDSLHSDUDPHWHURSWLPLHUWZHUGHQ=XU$XVEUHLWXQJHLQHV
NXUDWLYHQ 6DXPV EHGDUI HV HLQHU YHUOlQJHUWHQ7KHUDSLH]HLW GLH DEKlQJLJ YRQ.|USHU XQG5HJHO
WHPSHUDWXUVRZLH3HUIXVLRQLVW
'XUFKPHVVHU PP PP PP PP
ࢂࢀ࢛࢓࢕࢘ ࢂࡲ࢕࢑࢛࢙ൗ     
ࡴഥࢀ࢛࢓࢕࢘ ܹܿ݉ିଷ ܹܿ݉ିଷ ܹܿ݉ିଷ ܹܿ݉ିଷ
9ROXPHWULVFK V V VPLQ XQYROOVWlQGLJ
2SWLPLHUXQJ ; ; VPLQ XQYROOVWlQGLJ
2SWLPLHUXQJ ; ; VPLQ XQYROOVWlQGLJ
6RQRJUDSKLHGHVJHIOXWHWHQ/XQJHQODSSHQV

ͷ 
,QGLHVHP$EVFKQLWWZXUGHQGLHVRQRPRUSKRORJLVFKHQ&KDUDNWHULVWLNDYRQJDVIUHLJHIOXWHWHP/XQ
JHQSDUHQFK\P XQG GHU GDULQ JHOHJHQHQ/XQJHQWXPRUH XQWHUVFKLHGOLFKHU(QWLWlW XQWHUVXFKW =XP
*XLGLQJGHV)RNXVLQGHU+,)8$EODWLRQZLUGKlXILJGLH6RQRJUDSKLHYHUZHQGHW8P]XNOlUHQRE
GLHVHV9HUIDKUHQDXFKIU/XQJHQWXPRUHJHHLJQHWLVWEHGDUIGHU.HQQWQLVLKUHU(FKRJHQLWlWXQWHU
/XQJHQIOXWXQJ=XU'XUFKIKUXQJYRQ8QWHUVXFKXQJHQDPWXPRUWUDJHQGHQJHIOXWHWHQ/XQJHQJH
ZHEH ZXUGH HLQ H[YLYR 0RGHOO EDVLHUHQG DXI KXPDQHQ /XQJHQODSSHQ HQWZLFNHOW 0LW +LOIH GHU
8OWUDVFKDOOELOGJHEXQJLQ%0RGHHUIROJWHGDUDQGLH/RNDOLVDWLRQYRQ+HUGHQXQGGLH%HZHUWXQJGHU
)OXWXQJVTXDOLWlW

ͷǤͳ 	Ǧ
'DVH[YLYR0RGHOOEDVLHUWDXIKXPDQHQ/XQJHQODSSHQGLHXQWHUNXUDWLYHU7KHUDSLHGHV16&/&EHL
RIIHQHU7KRUDNRWRPLHRGHU9$76UHVH]LHUWZXUGHQ'HU]HLWVLQGNDQ]HURJHQHSXOPRQDOH7LHUPR
GHOOHQXU DXI FDQLQHU%DVLVEHNDQQW $KUDU HW DO 9HUVXFKH GLHVH DXFK DP*URWLHUPRGHOO
6FKZHLQYHUIJEDU]XPDFKHQVFKHLWHUWHQ%DVHOHWDOZDVVLFKHEHQIDOOVLQHLJHQHQ9HUVX
FKHQ ]HLJWH 'LH 9HUZHQGXQJ UHVH]LHUWHU KXPDQHU /XQJHQODSSHQ VWHOOW GHP]XIROJH GLH HLQ]LJH
0|JOLFKNHLWGDUXP8QWHUVXFKXQJHQDPWXPRUWUDJHQGHQ/XQJHQODSSHQYHUIJEDU]XPDFKHQ

LQWUDRSHUDWLYHV9RUJHKHQ
1DFK,QWXEDWLRQHLQHV'RSSHOOXPHQWXEXV'/70DOOLQFNURWW0HGLFDO,QF'XEOLQ,UODQGZXUGH
PLW ܨܫܱଶ ൌ ͳǡͲ EHDWPHW 1DFKgIIQXQJ GHV 7KRUD[ HUIROJWH GLH 7UHQQXQJ GHV ]X UHVH]LHUHQGHQ
/XQJHQODSSHQV YRQ GHU 9HQWLODWLRQ 'HU /XQJHQIOJHO EHJDQQ ]XVDPPHQ]XIDOOHQ DWHOHNWLHUHQ
1DFKHUIROJWHU/\PSKNQRWHQGLVVHNWLRQZDUGHU/DSSHQYROOVWlQGLJDWHOHNWLHUWZRUDXIKLQGLHVHUUH
VH]LHUW ZXUGH ([YLYR ZXUGH 6HNUHW DXV GHQ 6HJPHQWEURQFKHQ DEJHVDXJW XQG HLQ 37)( *UDIW
&RQGXLWDQGHQ/DSSHQEURQFKXV]XU)OVVLJNHLWVHLQOHLWXQJDQJHQlKW$OOH/DSSHQUHVHNWLRQHQHU
IROJWHQ LQ GHU 7KRUD[FKLUXUJLH GHV 65+ :DOGNOLQLNXP *HUD 'LH LQWUDRSHUDWLYHQ +DQGOXQJHQ
ZXUGHQGXUFK+HUUQ3''UPHGKDELO7K/HVVHULQDOOHQ)lOOHQYRUJHQRPPHQ

H[YLYR)OXWXQJ
,QGHQREHUHQQLFKWDWHOHNWLHUWHQ%URQFKLHQEHILQGHQVLFKUHVLGXDOH/XIWEHVWDQGWHLOH%HLPXQPLW
WHOEDUHQ%HIOOHQZUGHQGLHVHVLFKLPDWHOHNWDWLVFKHQ3DUHQFK\PYHUWHLOHQ'LH$EE]HLJWGDV
6RQRJUDPP HLQHV XQYROOVWlQGLJ JHIOXWHWHQ /XQJHQODSSHQV EHL GHP 5HVWJDVEHVWDQGWHLOH DXV GHP
%URQFKXVLQGDV3DUHQFK\PJHODQJWVLQG8PGDV*DVYROXPHQGHUREHUHQ%URQFKLHQPLW/|VXQJ]X
HUVHW]HQZXUGHHLQHVSH]LHOOH9DNXXPWHFKQLNHQWZLFNHOW'HU UHVH]LHUWH/DSSHQZXUGH LQHLQHPLW
6RQRJUDSKLHGHVJHIOXWHWHQ/XQJHQODSSHQV

.RFKVDO]O|VXQJJHIOOWH9DNXXPNDPPHUJHOHJWZREHLGDV&RQGXLWXQWHUKDOEGHU/|VXQJVREHUIOl
FKHIL[LHUWZDU,P9DNXXPGHKQWVLFKGLHUHVLGXDOH/XIWDXVXQGHQWZHLFKWEHUGDV&RQGXLW,P
GDUDXIIROJHQGHQ'UXFNDXVJOHLFKVWU|PW.RFKVDO]O|VXQJEHUGDV&RQGXLWLQGLHQLFKWDWHOHNWLHUWHQ
%URQFKLDOVWUlQJH HLQ=XU /|VXQJVHLQOHLWXQJZXUGH HLQ HQWJDVWHV ,QIXVLRQVV\VWHP DQ GDV&RQGXLW
XQWHUGHU/|VXQJVREHUIOlFKHDQJHVFKORVVHQ'LH)OXWXQJGHV/XQJHQODSSHQVHUIROJWHPLWWHPSHULHU
WHU&.RFKVDO]O|VXQJ%UDXQ$*0HOVXQJHQ'ELV]XHLQHPK\GURVWDWLVFKHQ'UXFNYRQFD
FP:DVVHUVlXOH$EE


6HOHNWLRQ
'LHVRQRPRUSKRORJLVFKH&KDUDNWHULVLHUXQJHUIROJWHDQ/XQJHQODSSHQPLWYHUVFKLHGHQHQ]HQWUDO
ORNDOLVLHUWHQ7XPRUHQWLWlWHQ[$'&[64&[%$&[/&/&[6&/&[%(1,QQHUKDOE
GHU8QWHUVXFKXQJVUHLKHZXUGHDXFKHLQJXWDUWLJHV+DPDUWRQFKRQGURPD%(1ZHOFKHVDXIJUXQG
HLQHU%URQFKXVNRPSUHVVLRQGHUFKLUXUJLVFKHQ5HVHNWLRQEHGXUIWHYHUIJEDU'DV6&/&VWHOOWHHL
QHQ=XIDOOVEHIXQGGDUGHUHUVWLQWUDRSHUDWLYJHVLFKHUWZXUGH
6RQRJUDSKLH
'LH JHIOXWHWHQ /XQJHQODSSHQ ZXUGHQ GXUFK %%LOGJHEXQJ PLW HLQHP /LQHDUVFKDOONRSI
/H0+]0LFUR0D[[6RQRVLWH,QF%RRWKHO:$86$XQWHUVXFKW'DEHLHUIROJWHGLH3RVL
WLRQLHUXQJGHV/XQJHQODSSHQVPDQXHOO IUHL VFKZLPPHQG LQ/|VXQJ'LH'DUVWHOOXQJGHU7XPRUH
HUIROJWH LPPHU GXUFK GDV JHIOXWHWH 3DUHQFK\P VHOEVW ZHQQ HLQH SOHXUDOH ,QILOWUDWLRQ YRUODJ'DV
0LFUR0D[[LVWHLQSRUWDEOHV8OWUDVFKDOOELOGJHEXQJVV\VWHPZHOFKHV%%LOGHUQDFKGHP6FDQOLQH9HU
IDKUHQHU]HXJW+LHUEHLHUIROJWHLQH6HQGHXQG(PSIDQJVIRNXVVLHUXQJEHU(OHPHQWHHLQHV
HU:DQGOHU$UUD\V(VN|QQHQ)UDPHVELV]X6HNXQGHQPLW+]%LOGIUHTXHQ]DXIJH]HLFKQHW
XQGGLHJUXQGOHJHQGHQ'RSSOHU)XQNWLRQHQ3:&:DQJHZHQGHWZHUGHQ0RGHUQH$EELOGXQJV
YHUIDKUHQZLHPLWV\QWKHWLVFKHQ$SHUWXUHQ6$)7RGHU(ODVWRJUDSKLHVLQGPLWGLHVHP6\VWHPQLFKW
P|JOLFK
$EE%%LOGGHUJHIOXWHWHQ/XQJHPLW
5HVWJDVEHVWDQGWHLOHQSDUWLHOOH6RQRJUDSKLHUEDUNHLWOLQNV
PLWWRWDOHU6FKDOODEVFKDWWXQJXQWHQUHFKWV
$EE*HIOXWHWHU/XQJHQODSSHQPLW&RQGXLW
6RQRJUDSKLHGHVJHIOXWHWHQ/XQJHQODSSHQV

ͷǤʹ 
ͷǤʹǤͳ 
'DV JHIOXWHWH/XQJHQSDUHQFK\PGHV KXPDQHQ/XQJHQODSSHQV VWHOOW VLFK VRQRJUDSKLVFK KRPRJHQ
XQGHFKRUHLFKGDU$EED,QNHLQHP)DOO]HLJWHQVLFKUHVLGXDOH*DVHLQVFKOVVHLP3DUHQFK\P
RGHULQGHU%URQFKLDOVWUXNWXU%HLGHU([DPLQLHUXQJGXUFKGLH/|VXQJ9RUODXIVWUHFNH]HLJWHVLFK
HLQNODUHV*UHQ]HFKRDQGHU/XQJHQREHUIOlFKH'LHVHVZLUGGXUFKGLH3OHXUDYLVFHUDOLVKHUYRUJHUX
IHQXQGJUHQ]W/|VXQJXQG3DUHQFK\PDE
'LH 3DUHQFK\PVWUXNWXU NDQQ DOV IHLQN|UQLJ PLW KRKHU +RPRJHQLWlW EHVFKULHEHQ ZHUGHQ 9RP
HFKRUHLFKHQ3DUHQFK\P]HLFKQHQVLFKGHXWOLFKHFKRDUPH6WUXNWXUHQDEEHLGHQHQHVVLFKXP*HIl
H XQG %URQFKLHQ KDQGHOW (LQH 'UHLVFKLFKWXQJ 3DUHQFK\P*UHQ]HFKRHFKRDUPH 6WUXNWXU
FKDUDNWHULVLHUWGDEHLGLH%URQFKLDOZDQG$EEE6WUXNWXU,P*HJHQVDW]GD]XELOGHQVLFK*H
IlH DOV HFKRDUPH 6WUXNWXU RKQH HLQ*UHQ]HFKR DE $EE E 6WUXNWXU'HU9HUODXI XQG GLH
'LPHQVLRQHQYRQ*HIlXQG%URQFKLDOVWUXNWXUVLQGlKQOLFK
 
$EE6RQRPRUSKRORJLHGHVJDVIUHLJHIOXWHWHQ/XQJHQODSSHQVD$OYHRODUSDUHQFK\PPLWSOHXUDOHP*UHQ]HFKR3IHLO
EPLWLQWUDSXOPRQDOHQ*HIlHQXQG%URQFKLDOVWUXNWXU

 
D        E
6RQRJUDSKLHGHVJHIOXWHWHQ/XQJHQODSSHQV

'HJHQHUDWLYH(UNUDQNXQJHQ GHV 3DUHQFK\PVPDQLIHVWLHUHQ VLFK HEHQIDOOV VRQRJUDSKLVFK ,Q$EE
 VLQG /XQJHQHPSK\VHPH XQWHUVFKLHGOLFKHQ*UDGHV GDUJHVWHOOW:REHL VLFK+RKOUlXPH LP 3D
UHQFK\PELOGHQZHOFKHPLWVDOLQHU/|VXQJJHIOOWVLQG'LHVHVWHOOWHQVLFKDOVHFKRDUPH7H[WXUEHL
JHULQJJUDGLJHU6FKlGLJXQJXQGEHLIRUWJHVFKULWWHQHP(PSK\VHPDOVJURHHFKRDUPH9ROXPLQDGDU



$EE6RQRJUDSKLHYRQJHVFKlGLJWHP3DUHQFK\PDJHULQJJUDGLJHV(PSK\VHPXQGEKRFKJUDGLJHV(PSK\VHPPLW
JURUlXPLJHQHPSK\VHPDWLVFKHQ.DYLWlWHQ

ͷǤʹǤʹ ¡
$OOH7XPRUHNRQQWHQVRQRJUDSKLVFKGXUFK%%LOGJHEXQJDEJHELOGHWZHUGHQ%LVDXIGDVEURQFKLR
ORDOYHROlUH.DU]LQRP%$&VWHOOWHQVLFKDOOH7XPRUHQWLWlWHQDOVK\SRHFKRJHQH5DXPIRUGHUXQJGDU
,Q7DE VLQGGLH VRQRPRUSKRORJLVFKHQ&KDUDNWHULVWLNDYRQ/XQJHQWXPRUHQ]XVDPPHQJHIDVVW
'DVVRQRJUDSKLVFKH(UVFKHLQXQJVELOGGHV16&/&NDQQZLHIROJWEHVFKULHEHQZHUGHQ
'DV64&EHVLW]WHLQHLQKRPRJHQH6WUXNWXUXQGHLQK\SRHFKRJHQHV+$/2$EED'DV$'&
LVW YRUZLHJHQG K\SRHFKRJHQ XQG NDQQ YRP XPJHEHQGHQ /XQJHQJHZHEH VHSDULHUW ZHUGHQ $EE
E'DV/&/&HUVFKHLQWHEHQIDOOVK\SRHFKRJHQPLW1HVWVWUXNWXUZREHLVLFKGLH1HVWHULQQHUKDOE
XQG]XP3DUHQFK\PVFKDUIDEJUHQ]HQODVVHQ$EEF'DV%$&VWHOOWVLFKVRQRJUDSKLVFKHFKR
UHLFKXQGLQKRPRJHQPLWHLQHU3DUHQFK\PDUWLJHQ7H[WXUGDU$EEG(LQH$EJUHQ]XQJNDQQ
DXIJUXQGGHVK\SRHFKRJHQHUHQ*UXQGFKDUDNWHUVJHJHQEHUGHP3DUHQFK\PHUIROJHQ=HQWUDOQHN
URWLVFKH=RQHQ]HLFKQHWHQVLFKDOVHFKRDUPH]HQWUDOH6WUXNWXUDEXQGODJHQYRUZLHJHQGEHLP64&
YHUHLQ]HOWDXFKEHLP$'&YRU
D      E
6RQRJUDSKLHGHVJHIOXWHWHQ/XQJHQODSSHQV

'DVEHQLJQH+DPDUWRQFKRQGURPD]HLJWHLQHLQKRPRJHQHIDVWN|UQLJH6WUXNWXUZHOFKHVFKDUIYRP
3DUHQFK\PDEJHJUHQ]WLVW$EEH6RQRPRUSKRORJLVFKHUVFKHLQWGDV6&/&LQKRPRJHQXQGK\
SRHFKRJHQLP9HUJOHLFK]XPXPJHEHQGHQ/XQJHQJHZHEH$EEI

7DE=XVDPPHQIDVVXQJGHUVRQRPRUSKRORJLVFKHQ&KDUDNWHULVLHUXQJYRQYHUVFKLHGHQHQ/XQJHQWXPRUHQLP
JHIOXWHWHQ/XQJHQSDUHQFK\P
>ĂƉƉĞŶ >ŽŬĂůŝƐĂƚŝŽŶ 'ƌƂƘĞ ,ŝƐƚŽůŽŐŝĞ ^ŽŶŽŵŽƌƉŚŽůŽŐŝĞ ďŐƌĞŶǌƵŶŐ
Zh> ƉĞƌŝƉŚĞƌ ϴϬŵŵ  ŚǇƉŽĞĐŚŽŐĞŶ͕ŚŽŵŽŐĞŶ ŐůĂƚƚ
D> ǌĞŶƚƌĂů ϯϱŵŵ  ŚǇƉŽĞĐŚŽŐĞŶ͕ŚŽŵŽŐĞŶ ŐůĂƚƚ
ZK> ǌĞŶƚƌĂů ϰϬŵŵ  ŚǇƉŽĞĐŚŽŐĞŶ͕ŝŶŚŽŵŽŐĞŶ ŐůĂƚƚ
>h> ƉĞƌŝƉŚĞƌ ϯϬŵŵ  ŚǇƉŽĞĐŚŽŐĞŶ͕ŚŽŵŽŐĞŶ ŐůĂƚƚ
Zh> ƉĞƌŝƉŚĞƌ Ϯϱŵŵ  ŚǇƉŽĞĐŚŽŐĞŶ͕ŚŽŵŽŐĞŶ ŐůĂƚƚ
     
D> ǌĞŶƚƌĂů ϭϲŵŵ  ŚǇƉĞƌĞĐŚŽŝĐ͕ŚŽŵŽŐĞŶ ŝƌƌĞŐƵůćƌ͕ĚŝĨĨƵƐ
>h> ǌĞŶƚƌĂů ϱϬŵŵ  ŚǇƉĞƌĞĐŚŽŝĐ͕ŚŽŵŽŐĞŶ ŝƌƌĞŐƵůćƌ͕ĚŝĨĨƵƐ
Zh> ƉĞƌŝƉŚĞƌ ϴϬŵŵ  ŚǇƉĞƌĞĐŚŽŝĐ͕ŚŽŵŽŐĞŶ ŝƌƌĞŐƵůćƌ͕ĚŝĨĨƵƐ
     
>h> ǌĞŶƚƌĂů ϯϬŵŵ ^Y ŚǇƉŽĞĐŚŽŐĞŶ͕ŝŶŚŽŵŽŐĞŶ ŐůĂƚƚ
Zh> ǌĞŶƚƌĂů ϮϬŵŵ ^Y ŚǇƉŽĞĐŚŽŐĞŶ͕ŝŶŚŽŵŽŐĞŶ ŐůĂƚƚ
Zh> ǌĞŶƚƌĂů Ϯϲŵŵ ^Y ŚǇƉŽĞĐŚŽŐĞŶ͕ŝŶŚŽŵŽŐĞŶ ŐůĂƚƚ
     
D> ǌĞŶƚƌĂů ϲϯŵŵ >> ŚǇƉŽĞĐŚŽŐĞŶ͕ŝŶŚŽŵŽŐĞŶ ŐůĂƚƚ
Zh> ǌĞŶƚƌĂů ϯϭŵŵ ^> ŚǇƉĞƌĞĐŚŽŝĐ͕ŚŽŵŽŐĞŶ ŐůĂƚƚ
>D> ǌĞŶƚƌĂů Ϯϱŵŵ E ŬŽŵƉůĞǆ͕ŐƌŽďŬƂƌŶŝŐ ŐůĂƚƚ





6RQRJUDSKLHGHVJHIOXWHWHQ/XQJHQODSSHQV


$EE6RQRJUDPPHYRQ/XQJHQWXPRUHQLPJHIOXWHWHQ/XQJHQJHZHEHD64&PLWQHNURWLVFKHU=RQH3IHLOE$'&
PLWHLQHU$XVGHKQXQJ$ FP% FPF/&/&$ FPG%$&PLW7XPRUJUHQ]HJHOEH%(1
+DPDUWRQFKRQGURPDI6&/&PLWHLQHU$XVGHKQXQJ$ FP% FP


 


D E
F G
IH
6RQRJUDSKLHGHVJHIOXWHWHQ/XQJHQODSSHQV

ͷǤ͵ 
'LH6RQRJUDSKLHUEDUNHLWIUHLYRQ6W|UVWHOOHQGHVJHIOXWHWHQ/XQJHQODSSHQVZHLVWDXIHLQHQYROOVWlQ
GLJHQ$XVWDXVFKYRQ*DVPLW.RFKVDO]O|VXQJLQGHPYRUJHVWHOOWHQH[YLYR0RGHOOKLQ%%LOGJHEXQJ
VFKHLQWHLQHJHHLJQHWH0HWKRGH]XU%HXUWHLOXQJGHV)OXWXQJV]XVWDQGHV]XVHLQGDNOHLQVWH*DVEH
VWDQGWHLOHVLFKDOVK\SHUHFKRJHQH5HIOHNWRUHQGHXWOLFKDEELOGHQ
'DV JHIOXWHWH $OYHRODUHSLWKHO HUVFKHLQW VRQRPRUSKRORJLVFK VHKU KRPRJHQ XQG HFKRUHLFK 'LHVHV
(UVFKHLQXQJVELOGZXUGHDXFKGXUFK)OXWXQJLQYLYREHVFKULHEHQ/HVVHUHWDO'LHHFKRUHLFKH
7H[WXUGHV3DUHQFK\PVGHXWHWDXIHLQHQ,PSHGDQ]VSUXQJ]ZLVFKHQ$OYHRODUHSLWKHOXQG/|VXQJKLQ
ZDV VLFK LQ .DSLWHO  DXFK H[SHULPHQWHOO EHVWlWLJW 7LHI JHOHJHQH 6WUXNWXUHQ !FP NRQQWHQ
GXUFKHLQHQKRFKIUHTXHQWHQ6FKDOONRSI6/$0+]JXWDEJHELOGHWZHUGHQGLHVLVW]%LP/H
EHUJHZHEHEHUHLWVOLPLWLHUW%XDGX	0H\HU'LHJHULQJH$EVRUSWLRQGHVJHIOXWHWHQ/XQJHQ
JHJHQEHUGHP/HEHUJHZHEHHUNOlUWGLHVH(LJHQVFKDIW
'LHW\SLVFKH'UHLVFKLFKWXQJGHV%URQFKXVGHXWHWDXIHLQHQVLJQLILNDQWHQ,PSHGDQ]VSUXQJYRQ/|
VXQJ DXI %URQFKLDOZDQG KLQ 'LH %LOGJHEXQJ ZLUG DEHU GXUFK GLHVHQ 5HIOH[LRQVYHUOXVW QLFKW
EHHLQIOXVVW*HIlHXQG%URQFKLDOVWUXNWXUVLQGQXUGXUFKGLH'UHLVFKLFKWXQJ]XXQWHUVFKHLGHQGD
EHLGHlKQOLFK LQ9HUODXIXQG*U|H VLQG'LHGHXWOLFKH9LVXDOLVLHUXQJGHU%URQFKLDOVWUXNWXUNDQQ
]XU2ULHQWLHUXQJLP/XQJHQODSSHQJHQXW]WZHUGHQ
$OOHXQWHUVXFKWHQ/XQJHQWXPRUHNRQQWHQGXUFK8OWUDVFKDOOELOGJHEXQJGDUJHVWHOOWXQGYRPJHIOXWH
WHQ3DUHQFK\PDEJHJUHQ]WZHUGHQ6RPLWVWHOOWGLH%%LOGJHEXQJHLQJHHLJQHWHV*XLGLQJ9HUIDKUHQ
IU ,QWHUYHQWLRQHQDP16&/&6&/&VRZLHEHQLJQHQ/XQJHQWXPRUXQWHU/XQJHQIOXWXQJGDU ,P
*HJHQVDW]]XDQGHUHQ2UJDQHQZLH]%GHU3URVWDWDLVWGLHV9RUWHLOKDIWGDGDV.DU]LQRPLQGLHVHQ
RIWLVRHFKRJHQ]XP3DUHQFK\PHUVFKHLQW6HGHODDUHWDO
6RQRPRUSKRORJLVFKZDUGDV%$&QXUVFKZHUYRP3DUHQFK\P]XGLIIHUHQ]LHUHQLVRHFKRJHQ'DV
%$&JHK|UW]ZDU]XP$GHQRNDU]LQRPVWHOOWDEHUHLQH%HVRQGHUKHLWEH]JOLFKVHLQHV:DFKVWXPV
GDU/DVNLQ,P=XJHGHU,QYDVLRQNOHLGHWHVDXVJHKHQGYRP$OYHRODUHSLWKHOGLH$OYHROHWD
SHWHQI|UPLJ DXV XQG IOOW GLHVH PLW 7XPRUJHZHEH ]XQHKPHQG DXV 'DUDXV HUJLEW VLFK GDVV
SHULSKHUHJHULQJLQILOWULHUWH%HUHLFKHGHP$OYHRODUSDUHQFK\PPRUSKRORJLVFKlKQOLFKVLQGZDVVLFK
LP%%LOG HEHQVR DEELOGHW(VEHGDUI HLQHURSWLPDOHQ*HUlWHHLQVWHOOXQJXQG HLQHV HUIDKUHQHQ%H
WUDFKWHUV XP GLH 3DUHQFK\PJUHQ]H DE]XVFKlW]HQ(UVFKZHUWZLUG GLHV GXUFK GLH KlXILJ LUUHJXOlUH
,QYDVLRQGHV%$&
,QGLHVHU$UEHLWZXUGHQPLW+LOIHGHU/XQJHQIOXWXQJHUVWPDOLJ]HQWUDOH/XQJHQWXPRUHYROOVWlQGLJ
VRQRPRUSKRORJLVFK GDUJHVWHOOW ,P DWWHOHNWLHUWHQ /XQJHQJHZHEH RGHU EHU HLQH SOHXUDOH ,QYDVLRQ
VLQGGLHVHGDJHJHQQXUXQYROOVWlQGLJHDEELOGEDU/HVVHUHWDO
)ROJHQGH /LPLWLHUXQJHQ HUJDEHQ VLFK EHL GHU VRQRPRUSKRORJLVFKHQ 8QWHUVXFKXQJ ,P )DOOH GHV
6&/&XQGGHVJXWDUWLJHQ&KRQGURPVZDUQXUMHZHLOVHLQH3UREHYHUIJEDU'DV6&/&ZLUGEHYRU
6RQRJUDSKLHGHVJHIOXWHWHQ/XQJHQODSSHQV

]XJW V\VWHPLVFK WKHUDSLHUW ZREHL GHU YRUOLHJHQGH RSHUDWLYH )DOO HLQ =XIDOOVEHIXQG ZDU %HL GHP
%LOGJHEXQJVV\VWHPKDQGHOWHHVVLFKXPHLQSRUWDEOHVXQGFD-DKUHDOWHV/RZ&RVW6\VWHP'LH
VHV DUEHLWHW PLW HLQHP  (OHPHQW$UUD\ QDFK GHP 6FDQOLQH9HUIDKUHQ 0RGHUQH
8OWUDVFKDOOELOGJHEXQJVV\VWHPHEDVLHUHQDXIPHKU$UUD\(OHPHQWHQ FDXQGPRGHUQHUHQ$E
ELOGXQJVYHUIDKUHQ 6$)7GXUFKZHOFKHHLQHGHXWOLFKH9HUEHVVHUXQJGHU%LOGTXDOLWlW ]XHUZDUWHQ
LVW'HU(LQVDW]YRQ(ODVWRJUDSKLHZlUHEHVRQGHUVYRUWHLOKDIWGDGDVJHIOXWHWH3DUHQFK\PJHJHQ
EHU GHP 7XPRU YHUPXWOLFK HLQ JHULQJHUHV (0RGXO DXIZHLVW 'DPLW LVW PLW HLQHU GHXWOLFKHUHQ
$EJUHQ]XQJ GHV 7XPRUV YRP 3DUHQFK\P ]X UHFKQHQ ZDV DXFK ]XU YHUEHVVHUWHQ'HWHNWLRQ GHV
%$&EHLWUDJHQZUGH

:lUPHLQGXNWLRQGXUFK+,)8

͸ ¡	
'XUFKHLQH.RSSOXQJYRQWKHUDSHXWLVFKHP6FKDOOZDQGOHUXQG%%LOGJHEXQJHUIROJWLP86J)86GLH
=LHOIKUXQJGHV+,)8)RNXV,PYRUDQJHJDQJHQHQ.DSLWHOZXUGHJH]HLJWGDVV/XQJHQWXPRUHVR
QRPRUSKRORJLVFK LP 3DUHQFK\P GDUVWHOOEDU VLQG (V NDQQ VRPLW GLH 0DFKEDUNHLW HLQHU
8OWUDVFKDOOJHVWW]WHQ+,)8$EODWLRQDPWXPRUWUDJHQGHQJHIOXWHWHQ/XQJHQODSSHQXQWHUVXFKWZHU
GHQ,PIROJHQGHQ$EVFKQLWWZXUGHGLHVH[SHULPHQWHOOXPJHVHW]WZREHLJH]LHOW+,)8'RVHQGXUFK
GDV3DUHQFK\PDXI]HQWUDOH7XPRUHDEJHJHEHQZXUGHQ'XUFKGHQ1DFKZHLVHLQHUIRNDOHQWKHUPL
VFKHQ:LUNXQJVROOSULQ]LSLHOOGLH$QZHQGEDUNHLWGHUVRQRJUDSKLVFKJHVWW]WHQ+,)8$EODWLRQLP
JHIOXWHWHQ/XQJHQPRGHOOJH]HLJWZHUGHQ

͸ǤͳǤͳ 
'HU0HVVDXIEDXLVWLQ$EEGDUJHVWHOOW'LH/XQJHEHILQGHWVLFKLQHLQHPPLWWHPSHULHUWHUFD
& .RFKVDO]O|VXQJ JHIOOWHQ %HKlOWHU LQ GHVVHQ %RGHQ HLQ DNXVWLVFKHU $EVRUEHU HLQJHEUDFKW
ZXUGH'XUFKGLH]HQWUDOHgIIQXQJGHV+,)8:DQGOHUV +6RQLF&RQFHSWV,QF%RWKHOO:$
86$ZXUGHHLQ7KHUPRHOHPHQWPLWPP'XUFKPHVVHU.;)/DEIDFLOLW\/WG8.]HQWUDO
V\PPHWULVFK ELV LQ GHQ)RNXV GXUFK HLQH3XQNWLRQVQDGHO * JHIKUW'HU 6SDQQXQJVZHUW GHV
7KHUPRHOHPHQWHV 7&ZXUGHYRQ HLQHP0XOWLPHWHU $$JLOHQW 6DQWD&ODUD86$ HUIDVVW
XQG GLJLWDOLVLHUW EHU GDV*3,2 DQ HLQHQ /DSWRS ]XU'DWHQVSHLFKHUXQJ ZHLWHUJHOHLWHW 'DV /HLV
WXQJVVFKHPDZXUGHGXUFKHLQHQ)XQNWLRQVJHQHUDWRU$$JLOHQW3DOR$OWR86$HU]HXJWXQG
PLW GHP 5)$PSOLILHU 5) 6RXUFH $WKHQD *U YHUVWlUNW (LQ KHUVWHOOHUVSH]LILVFKHV ,PSHGDQ]
PDWFKLQJGLHQWHGHUΩ$QSDVVXQJ]ZLVFKHQ6FKDOOZDQGOHUXQG9HUVWlUNHU=XU.RQWUROOHGHUIR
NDOHQ /DJHEHVWLPPXQJ ZXUGH ODWHUDO DP +,)8$SSOLNDWRU HLQ 6HNWRUVFKDOONRSI GHV
%%LOGJHEXQJVV\VWHPV&H0LFUR0D[[6RQRVLWH,QF%RWKHOO:$86$DQJHEUDFKW
 
$EE0HVVDXIEDX]XUIRNDOHQ7HPSHUDWXUEHVWLPPXQJ $EE6RQRJUDPPGHV/XQJHQODSSHQV$PLW
/XQJHQWXPRU%XQGIRNDOSODW]LHUWHQ7&&
:lUPHLQGXNWLRQGXUFK+,)8

'HU+,)8:DQGOHUZXUGHPLWHLQHUHOHNWULVFKHQ(LQJDQJVOHLVWXQJ ௜ܲ௡YRQ:EHWULHEHQ%HLHL
QHP:LUNXQJVJUDGGHV:DQGOHUVYRQXQGHLQHU%UHLWHGHV)RNXV)XOO:LGWK+DOI0D[LPXP
):+0YRQͳǡʹ݉݉+HUVWHOOHUDQJDEHHUJLEWVLFKJHPl+LOOHWDO
ܫ ൌ Ͳǡͺ͸͹ ௜ܲ௡ܨܹܪܯଶ *O
HLQHIRNDOH,QWHQVLWlWYRQܫ ൎܹܿ݉ିଶ LPYHUOXVWIUHLHQ0HGLXP'LHEHUHFKQHWHIRNDOH,Q
WHQVLWlW VWLPPW PLW :HUWHQ DXV GHU /LWHUDWXU EHUHLQ LQ ZHOFKHQ GHU YHUZHQGHWH 6FKDOOZDQGOHU
DNXVWLVFKXQWHUVXFKWZXUGH=KRXHWDO'LHVH6FKDOOLQWHQVLWlWZXUGH LQ3XOV]JHQ]X
3HULRGHQ PV # 0+] PLW HLQHP 7DVWYHUKlOWQLV YRQ  EHU  6HNXQGHQ DQJHZDQGW
PV$1PV$86'HU6WDUWGHU'DWHQHUIDVVXQJXQGGLH+,)8%HVFKDOOXQJZXUGHPDQXHOO
EHUHLQHQ)XWDVWHUVLPXOWDQLQLWLLHUW

͸ǤͳǤʹ 
,P5DKPHQGHU$UEHLWHUIROJWHGLH+,)8([SRVLWLRQDQMHIQIJHIOXWHWHQ/XQJHQODSSHQPLW]HQWUD
OHQ /XQJHQWXPRUHQ GHV $'& XQG %$& (EHQIDOOV HUIROJWH GLH +,)8%HVFKDOOXQJ LP JHIOXWHWHQ
3DUHQFK\PDQ3UlSDUDWHQ,Q$EEVLQGGLH0LWWHOZHUWHGHUIRNDOHQ7HPSHUDWXUYHUOlXIHGDUJH
VWHOOW
'DEHLZXUGHQLP$'&GLHK|FKVWHQ7HPSHUDWXUHQYRQFD&DP(QGHGHU+,)8%HVFKDOOXQJ
UHJLVWULHUWZRKLQJHJHQLP%$&HLQ7HPSHUDWXUDQVWLHJXP.DXI&EHVWLPPWZXUGH,PJH
IOXWHWHQ/XQJHQJHZHEHHUJDEVLFKHLQ7HPSHUDWXUDQVWLHJEHLJOHLFKHU+,)8,QWHQVLWlWXP.DXI
&
'HU7HPSHUDWXUDQVWLHJ]HLJWHLQHQH[SRQHQWLHOOHQ9HUODXIZHOFKHUVLFKGHU+|FKVWWHPSHUDWXUDP
(QGHGHU%HVFKDOOXQJDQQlKHUW0LWGHP$EVFKDOWHQGHV+,)8HUIROJWHLQHDV\PSWRWLVFKH$EQDK
PH GHU 7HPSHUDWXU'HU 7HPSHUDWXUDEIDOO HUIROJWH LP %$& HWZDV VFKQHOOHU DOV LP$'& ,Q GHU
+,)8$13KDVH]HLJWHQGLHHLQ]HOQHQ7HPSHUDWXUYHUOlXIHHLQHKRKH9DULDELOLWlW
:lUPHLQGXNWLRQGXUFK+,)8


:lKUHQGGHU(UZlUPXQJVSKDVHNRPPWHV]XHLQHU(FKRJHQLWlWVYHUVWlUNXQJLP$EODWLRQVYROXPHQ
GHV/XQJHQWXPRUV$EE'LHVHNRQQWHEHLDOOHQ3UlSDUDWHQEHREDFKWHWHZHUGHQ'LH(FKRJH
QLWlWVYHUVWlUNXQJ HUUHLFKW LKU 0D[LPXP DP (QGH GHU +,)8%HVFKDOOXQJ XQG UHGX]LHUW VLFK LP
9HUODXIGHU$ENKOXQJZLHGHU(VYHUEOHLEWDEHULQGHU$EODWLRQV]RQHHLQHHFKRUHLFKHUH7H[WXUDOV
YRU +,)8([SRVLWLRQ ,P JHIOXWHWHQ /XQJHQSDUHQFK\P NRQQWH NHLQH (FKRJHQLWlWVYHUlQGHUXQJ
ZlKUHQGXQGQDFK+,)8%HVFKDOOXQJEHREDFKWHWZHUGHQ





 





 
$EE6RQRJUDPPGLUHNWQDFK+,)8
%HVFKDOOXQJHLQHV$'&LPJHIOXWHWHQ
/DSSHQHFKRUHLFKH=RQHGHXWHWDXIIRNDOH
+,)8/lVLRQVELOGXQJ3IHLO
$EE7HPSHUDWXUYHUODXI
ZlKUHQG+,)8%HVFKDOOXQJLQ
$'&%$&XQGJHIOXWHWHP
/XQJHQJHZHEH0LWWHOZHUWHPLW
HLQIDFKHU6WDQGDUGDEZHLFKXQJ
:lUPHLQGXNWLRQGXUFK+,)8

͸ǤͳǤ͵ 
'LH$EVRUSWLRQα LVWGHUEHVWLPPHQGH)DNWRUIUGHQ8PVDW]DNXVWLVFKHULQWKHUPLVFKHU(QHUJLH
'HU LP/XQJHQWXPRU EHVWLPPWH7HPSHUDWXUDQVWLHJ GXUFK+,)8 HQWVSULFKW GHP ]X HUZDUWHQGHQ
9HUODXILQ/HEHUJHZHEH&ODUNH	WHU+DDU'LHJHPHVVHQHQ$EVRUSWLRQVSDUDPHWHUDXV7DE
NRUUHOLHUHQPLWGHPLQGX]LHUWHQ7HPSHUDWXUDQVWLHJG%FPYV.IU$'&G%FP
YV.IU%$&XQGG%FPYV.IUJHIOXWHWH/XQJH'HU=XVDPPHQKDQJYRQ$EVRUSWL
RQ XQG 7HPSHUDWXUDQVWLHJ ZLH LQ *O  EHVFKULHEHQ NRQQWH VRPLW IU GDV /XQJHQPRGHOO
EHVWlWLJWZHUGHQ
(LQ9HUJOHLFKGHUJHPHVVHQHQXQGVLPXOLHUWHQEDVLHUHQGDXIGHQLQ.DSLWHOEHVWLPPWHQDNXVWL
VFKHQ 3DUDPHWHUQ IRNDOHQ +|FKVWWHPSHUDWXUHQ LVW LQ $EE  GDUJHVWHOOW 'DEHL LVW HLQH JXWH
hEHUHLQVWLPPXQJ IU GDV $'& HUVLFKWOLFK ZRKLQJHJHQ LP %$& GLH JHPHVVHQH 7HPSHUDWXU
%$&B7&XPJHULQJHU LVW DOV VLPXOLHUW %$&BVLP$QGHXWOLFKVWHQ HUJLEW VLFK LQJHIOXWHWHU
/XQJHHLQHhEHUVFKlW]XQJXPGHU7HPSHUDWXUDP(QGHGHU6HNXQGHQ+,)8%HVFKDOOXQJ
LQGHU6LPXODWLRQ'LH8UVDFKHGLHVHU$EZHLFKXQJ OLHJW LQGHU%HVWLPPXQJGHU$EVRUSWLRQGXUFK
7UDQVPLVVLRQVPHVVXQJZHOFKHYRQHLQHPKRPRJHQHQ0HGLXPDXVJHKW$XIJUXQGGHUHFKRUHLFKHQ
7H[WXUNRPPWHV]X6WUHXYHUOXVWHQXQGHLQHUhEHUEHZHUWXQJGHV$EVRUSWLRQVNRHIIL]LHQWHQZDVLQ
.DSLWHOEHUHLWVYHUPXWHWZXUGHXQGVLFKVRPLWEHVWlWLJW


'XUFKGLHQDFKJHZLHVHQHORNDOH+HL]OHLVWXQJVLQGXNWLRQLP]HQWUDOHQ/XQJHQWXPRUNDQQIHVWJHVWHOOW
ZHUGHQGDVV+,)8JHIOXWHWHV3DUHQFK\PGXUFKGULQJWRKQH9HUOXVWWKHUDSHXWLVFKHU:LUNXQJGXUFK
6WUHXHIIHNWHRGHU'HIRNXVVLHUXQJ]XHUOHLGHQ(V]HLJWHVLFKLQGHU0HVVUHLKHHLQHKRKH9DULDELOLWlW
GHU7HPSHUDWXUYHUOlXIH$XIJUXQGGHUJHULQJHQIRNDOHQ%UHLWHFDPPLVWGLH/RNDOLVDWLRQGHV
7&LQGHU$EODWLRQV]RQHHQWVFKHLGHQGIUGLH*WHGHU7HPSHUDWXUPHVVXQJ'LH/DJHNRQWUROOHHU
IROJWHXQWHUVRQRJUDSKLVFKH)KUXQJZHOFKHQXUHLQHJUREH$XIO|VXQJEHVD'LH$EZHLFKXQJHQ
LQGHQ7HPSHUDWXUDQVWLHJHQLVWVLFKHUOLFKDXIJHULQJVWH3ODW]LHUXQJVYDULDELOLWlWHQGHV7&LQGHUIRND
OHQ=RQH]XUFN]XIKUHQ
$EE9HUJOHLFKYRQJHPHVVHQHUB7&XQG
VLPXOLHUWHUBVLPIRNDOHQ7HPSHUDWXUDP(QGHGHU
+,)8%HVFKDOOXQJYRQV
:lUPHLQGXNWLRQGXUFK+,)8

(LQH (FKRJHQLWlWVYHUlQGHUXQJ LVW VLJQLILNDQW IU +,)8 LQGX]LHUWH /lVLRQHQ 6DVDNL HW DO 
ZREHLGLH VRQRPRUSKRORJLVFKH$XVGHKQXQJPLWGHU$EODWLRQV]RQHNRUUHOLHUW 9DH]\ HWDO
'LHVHEHUXKW DXI%ODVHQXQG.DYLWDWLRQVELOGXQJEHL ]XQHKPHQGHU7HPSHUDWXU !&ZlKUHQG
GHU $EODWLRQ (FKRJHQLWlWVYHUlQGHUXQJHQ ZlKUHQG GHU +,)8 %HVFKDOOXQJ ]HLJWHQ VLFK DXFK LP
/XQJHQWXPRU 6RPLW NDQQGXUFK%%LOGJHEXQJ HLQ'RVLVPRQLWRULQJ HUIROJHQ ,PJHIOXWHWHQ/XQ
JHQJHZHEHWUDWHQNHLQHVRQRPRUSKRORJLVFKHQ9HUlQGHUXQJHQ(FKRJHQLWlWVYHUVWlUNXQJDXI(VLVW
DQ]XQHKPHQGDVVDXIJUXQGGHUJHULQJHQIRNDOHQ7HPSHUDWXUHUK|KXQJLP3DUHQFK\PNHLQH.DYLWD
WLRQVRGHU9DSRULVDWLRQVEODVHQJHELOGHWZXUGHQ
'DVVHV]XHLQHU/lVLRQVELOGXQJLP]HQWUDOSXOPRQDOHQ.DU]LQRPNRPPW]HLJWHVLFKDQHLQHP3Ul
SDUDW PLW SDUWLHOOHU +,)8 $EODWLRQ HLQHV /&/& GXUFK SDWKRORJLVFKH 8QWHUVXFKXQJHQ GHV
DEODGLHUWHQ*HZHEHV:ROIUDPHWDO'LH1HNURVH]RQHNRUUHOLHUWHPLWGHUHFKRUHLFKHQ$XV
GHKQXQJLP6RQRJUDPPXQGLVWYLVXHOOEHLGHU*HZHEHHQWQDKPHEHUHLWV]XHUNHQQHQ$EE










=XVDPPHQIDVVHQGPXVVDXIHLQHEHVRQGHUH.RQVWHOODWLRQGHU+,)8$QZHQGXQJLQJHIOXWHWHU/XQ
JHKLQJHZLHVHQZHUGHQ GLH WKHUDSHXWLVFKH'RVLV :lUPHPDQLIHVWLHUW VLFKQXU LPPDOLJQHQXQG
QLFKWLPJHVXQGHQ3DUHQFK\P

$EE3DUWLHOODEODGLHUWHU/XQJHQWXPRU/&/&
QDFK+,)8PLWQHNURWLVFKHQ]HQWUDOHQ%HUHLFKJHOEH
/LQLH3IHLOHGHXWHQDXI7XPRU3DUHQFK\PJUHQ]H
.DYLWDWLRQ

͹ 
:LHLP.DSLWHOGDUJHOHJWNRPPWHV]XHLQHUJHULQJIJLJHQQLFKWOHWDOHQ:lUPHHLQZLUNXQJLP
JHIOXWHWHQ /XQJHQSDUHQFK\PZlKUHQG GHU+,)8%HVFKDOOXQJ -HGRFK N|QQHQ KRKH 6FKDOOGUFNH
DXFK]XHLQHUQLFKWWKHUPLVFKHQ6FKlGLJXQJGHV*HZHEHVIKUHQ5REHUWVHWDO$OV]HQWUDOHU
0HFKDQLVPXVZLUNWGDEHL.DYLWDWLRQ'XUFKHLQHKRKHPHFKDQLVFKH$NWLYLWlWNOHLQHU5HVRQDQ]EOD
VHQWULWWEHLGLHVHU*HZHEHHURVLRQHLQ(VLVW]XYHUPXWHQGDVVLP/|VXQJVEHVWDQGWHLOGHUJHIOXWHWHQ
/XQJH.DYLWDWLRQ OHLFKW LQGX]LHUEDU LVW'HVKDOEZLUG LQGLHVHP$EVFKQLWW GLHVHU3UR]HVV JHQDXHU
XQWHUVXFKW(VVROOIHVWJHVWHOOWZHUGHQZLHVLFKVRQRPRUSKRORJLVFK*HZHEHHURVLRQPDQLIHVWLHUWXQG
REHLQ,QWHQVLWlWVJUHQ]ZHUWGHWHNWLHUEDULVWYRQGHPDQ.DYLWDWLRQEHJLQQWDXI]XWUHWHQ

͹Ǥͳ 
(LQH$XVVDJH]XU3UlVHQ]YRQ.DYLWDWLRQNDQQDQKDQGYRQ%%LOGHUQ$EEXQGZLHEHVFKULH
EHQ LQ .DSLWHO  GXUFK GLH 'HWHNWLRQ VXE XQG K\SHUKDUPRQLVFKHU 6FKDOOGUXFNDPSOLWXGHQ
HUIROJHQ,QGHU/LWHUDWXUZXUGHQEHLGH9HUIDKUHQEH]JOLFKLKUHU6HQVLWLYLWlW]XU%HVWLPPXQJYRQ
,QWHQVLWlWVJUHQ]ZHUWHQGHU.DYLWDWLRQVHU]HXJXQJXQWHUVXFKW0F/DXJKODQHWDO'DEHL]HLJW
VLFKGDVVEHLGH9HUIDKUHQJXWPLW.DYLWDWLRQVEODVHQELOGXQJNRUUHOLHUHQ$UEHLWHQ]XU(URVLRQVZLU
NXQJ GXUFK .DYLWDWLRQ EHOHJHQ GDVV VXEKDUPRQLVFKH 6LJQDODPSOLWXGHQ DP GHXWOLFKVWHQ PLW
*HZHEHVFKlGLJXQJHQHLQKHUJHKHQ +RHULJHWDO ,QGLHVHU$UEHLWZLUGGDKHU%%LOGJHEXQJ
]XU'RNXPHQWDWLRQVRQRJUDSKLVFKDEELOGEDUHU*HZHEHHURVLRQXQGSDVVLYHV6DPSOLQJ]XU'HWHNWL
RQYRQVXEKDUPRQLVFKHQ.DYLWDWLRQVHUHLJQLVVHQYHUZHQGHW

͹ǤͳǤͳ 
$EE  ]HLJW GHQ SULQ]LSLHOOHQ 0HVVDXIEDX ZHOFKHU EH]JOLFK GHV %HKlOWHUV XQG GHU +,)8
$QUHJXQJLGHQWLVFK]XGHPLQ.DSLWHOEHVFKULHEHQHQLVW,QGHU+|KHGHU)RNXVODJHZXUGHOD
WHUDO HLQHKRFKIUHTXHQWH/LQHDUVFKDOOVRQGH 6/$6RQRVLWH%RRWKHO:$86$ VRZLHHLQSDVVLYHU
.DYLWDWLRQVGHWHNWRU3&'DQJHRUGQHW'HU3&'EHVLW]WHLQHKRKH6HQVLWLYLWlWEHLN+]PLWHL
QHU PRGHUDWHQ %DQGEUHLWH N+] 'LH (PSIDQJVGDWHQ GHV 3&' ZXUGHQ ZlKUHQG GHU
+,)8([SRVLWLRQYRP2V]LOORVNRSDXIJH]HLFKQHWXQGEHUHLQHVHULHOOH*3,26FKQLWWVWHOOHDQGHQ
5HFKQHUEHUWUDJHQ2V]LOORVNRSXQG)XQNWLRQVJHQHUDWRUZXUGHQEHUHLQ7ULJJHU6LJQDOV\QFKUR
QLVLHUWZRKLQJHJHQGLH%LOGJHEXQJXQJHWULJJHUWHUIROJWH
.DYLWDWLRQ




'LH$EEVWHOOWSULQ]LSLHOOGDV$EODXIVFKHPD]ZLVFKHQ%HVFKDOOXQJXQG'DWHQHUIDVVXQJGDU'D
EHLZXUGH+,)8 0+] LQ3XOV]JHQ YRQ 3HULRGHQPLW HLQHU:LHGHUKROUDWH YRQ +]
DSSOL]LHUW,QGLHVHUFDPVDQGDXHUQGHQ+,)83KDVHHUIROJWHGLH3&''DWHQHUIDVVXQJEHU
6DPSOHVPLWHLQHU$EWDVWUDWHYRQ0+]
'DV 0LFUR0D[[ HU]HXJWH HLQHQ ,PDJH)UDPH PLW +] ZRPLW HLQH %%LOG $XI]HLFKQXQJ DOOH
PVHUIROJW'D%LOGJHEXQJXQG+,)8QLFKWV\QFKURQLVLHUWVLQGNDQQHV]XPhEHUODSSHQXQG
GDPLW]XVW|UHQGHQ%LOGDUWHIDNWHQNRPPHQ$EE
 

'HU6LJQDOYHUODXIHLQHV3&'0HVVLQWHUYDOOVZXUGHPLW+LOIHGHU)RXULHU7UDQVIRUPDWLRQ')7LQ
GHQ)UHTXHQ]EHUHLFKEHUWUDJHQ,Q$EELVWGLHVHV3&'6SHNWUXPIUGUHLYHUVFKLHGHQH+,)8
,QWHQVLWlWVZHUWHPLWHQWVSUHFKHQGHU$XVSUlJXQJGHU6XEKDUPRQLVFKHQGDUJHVWHOOW'DUDXVHUJHEHQ
VLFKGLHMHZHLOLJHQ$PSOLWXGHQVSHNWUHQYRUܵ௖௔௩଴XQGZlKUHQGܵ௖௔௩ଵGHU+,)8%HVFKDOOXQJ(LQ
$EE0HVVDXIEDX]XU.DYLWDWLRQVGHWHNWLRQ
$EE.DYLWDWLRQVZRONHLP6RQRJUDPP5LQJ
PLW+,)8$UWHIDNW3IHLOLP$*$53KDQWRP
$EE6SHNWUXPGHV3&'6LJQDOVEHLXQWHUVFKLHGOLFKHQ
+,)8,QWHQVLWlWHQRKQHVFKZDFKHVWDUNH.DYLWDWLRQ
VXEKDUPRQLVFKH$XQG+,)8%$QWHLOH
$EE$NWLYLHUXQJVVFKHPDYRQ+,)83&'XQG
6RQRJUDSKLH]XU.DYLWDWLRQVGHWHNWLRQ
Ğŝƚ΀ŵƐ΁
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.DYLWDWLRQ

.DYLWDWLRQVHUHLJQLVZLUGUHJLVWULHUWIDOOVGLHPD[LPDOHVSHNWUDOH$PSOLWXGHYRQܵ௖௔௩ଵLP%HUHLFKYRQ
N+]XPG%EHUGHP0D[LPXPYRQܵ௖௔௩଴ OLHJW)U MHGH+,)8$SSOLNDWLRQZXUGHQ
3XOV]JH DXIJH]HLFKQHW XQG GLH.DYLWDWLRQVHUHLJQLVVH IU GLHVH JH]lKOW'LH:DKUVFKHLQOLFKNHLW
HLQHU.DYLWDWLRQVLQGXNWLRQ LQ MHGHUHLQ]HOQHQ/HLVWXQJVVWXIHHUJLEWVLFKVRPLWDXVGHP4XRWLHQWHQ
GHU SRVLWLYHQ VXEKDUPRQLVFKHQ(UHLJQLVVH XQG GHU*HVDPWDQ]DKO GHU0HVVXQJHQ=XU 6WHXHUXQJ
GHV 2V]LOORVNRSV GHU 'DWHQDXI]HLFKQXQJ XQG VSHNWUDOHQ $QDO\VH ZXUGH HLQ 7RRO LQ 0DWODE
0DWK:RUNV,QF1DWZLFN86$HQWZLFNHOW
:lKUHQGGHU+,)8%HVFKDOOXQJZXUGHQ)UDPHVYRQ6HNXQGHQ/lQJHPLW HLQHU$XIO|VXQJYRQ
+]DXIJH]HLFKQHW(LQSRVLWLYHV(UHLJQLVZXUGHQRWLHUWZHQQLQQHUKDOEHLQHV)UDPHVLPIRNDOHQ
%HUHLFKHLQH(FKRJHQLWlWVYHUlQGHUXQJHLQWUDW(LQH(UHLJQLVZDKUVFKHLQOLFKNHLWHUJLEWVLFKDXVGHP
4XRWLHQW GHU SRVLWLYHQ(UHLJQLVVH XQG $Q]DKO DOOHU )UDPHV $OV (UHLJQLVJUXSSH ZXUGH GDEHL GDV
$XIWUHWHQ YRQ.DYLWDWLRQVEODVHQ HUK|KWH (FKRJHQLWlW VRZLH*HZHEHHURVLRQ +RKOUDXPELOGXQJ
JHZHUWHW
'LHIRNDOH,QWHQVLWlWZXUGHJHPl*OEDVLHUHQGDXIGHUDSSOL]LHUWHQHOHNWULVFKHQ/HLVWXQJEH
UHFKQHW XQG EHU HLQHQ %HUHLFK YRQ ܹܿ݉ିଶ YDULLHUW $Q /XQJHQODSSHQ ZXUGH GHU
+,)8)RNXV VRQRJUDSKLVFKJHVWW]W LQ]HQWUDOHV/XQJHQSDUHQFK\PDSSOL]LHUW'LH0HVVXQJHQHU
IROJWHQDQ]ZHLXQWHUVFKLHGOLFKHQ6WHOOHQLP/DSSHQEHUHLQH([SRVLWLRQV]HLWYRQV

 
.DYLWDWLRQ

͹ǤͳǤʹ 
=XU'HWHNWLRQGHU6XEKDUPRQLVFKHQEHGDUIHVHLQHV(PSIlQJHUVPLWHLQHU%DQGEUHLWHXQWHU
'LHVHU VROOWH VHQVLWLY EHL HLQHU0LWWHQIUHTXHQ] YRQ N+] Ͳǡͷ ு݂ூி௎ VHLQ$OV DNWLYHV(OHPHQW
ZXUGHHLQ3LH]R)DVHUNRPSRVLW μP)OOJUDG6PDUW0DWHULDO*PE+'UHVGHQYHUZHQ
GHWZHOFKHVPLWHLQHUλ)URQWPDWFKLQJ/D\HUVRZLHHLQHP%DFNLQJGXUFK9HUJXVVYRQ3RO\PHU
]XHLQHP:DQGOHUYHUEDXWZXUGH$EE'LHVHV/DJHQGHVLJQ7DEVWHOOWHLQHQDN]HSWDEOHQ
.RPSURPLVV]ZLVFKHQDNXVWLVFKHU$QIRUGHUXQJXQGWHFKQRORJLVFKHP$XIZDQGGDU
7DE/DJHQDXIEDXGHV3&'6HQVRUV
/DJH 0DWHULDO %HVFKUHLEXQJ ,PSHGDQ] 'LFNH
 $%63ODVWLN )URQW0DWFKLQJ/D\HU]X:DVVHU 05D\O PP
 3=7$ILOO DNWLYHV(OHPHQW 05D\O PP
 +<62/03 (SR[LGKDU]%DFNLQJ 05D\O !PP

'LHVLPXOLHUWHXQGJHPHVVHQH,PSXOVDQWZRUWLVWLQ$EEGDUJHVWHOOW'DEHLVWLPPWGLH/DJHGHU
0LWWHQIUHTXHQ] IBF XQG GHU%DQGEUHLWHQZHLWJHKHQG EHUHLQ(V HUJLEW VLFK HLQ G%$UEHLWVEH
UHLFKYRQ²N+]'HUUHDOLVLHUWH:DQGOHU]HLJWHLQHJHULQJH'RZQVKLIWGHU0LWWHQIUHTXHQ]
YVN+]ZHOFKHDEHUGLHQRWZHQGLJHQ6HQVLWLYLWlWLP$UEHLWVSXQNWYRQN+]QLFKWEH
HLQWUlFKWLJW
 


 
$EE:DQGOHU&KDUDNWHULVWLNGHV3&'PLW,PSXOV(FKR6LJQDOXQG%DQGEUHLWH3LH]R&$'6LPXODWLRQOLQNVXQG
JHPHVVHQHU3URWRW\SUHFKWV
$EE3&':DQGOHUQDFK)HUWLJVWHOOXQJ
.DYLWDWLRQ

͹Ǥʹ 
͹ǤʹǤͳ 
,Q7DE  LVWGLH.DYLWDWLRQVZDKUVFKHLQOLFKNHLWLQGHU%%LOGXQGSDVVLYHQ'HWHNWLRQ LQ$EKlQ
JLJNHLW GHU 6FKDOOOHLVWXQJ ]XVDPPHQJHIDVVW 'DEHL WUDWHQ VRQRJUDSKLVFK NHLQH NDYLWDWRULVFKHQ
(UVFKHLQXQJHQLPJHIOXWHWHQ/XQJHQSDUHQFK\PXQWHUKDOEYRQܹܿ݉ିଶDXI'DV6RQRJUDPP
]HLJWHVLFKGDEHLZLHYRUHLQHU+,)8([SRVLWLRQ$EED

7DE(UHLJQLVZDKUVFKHLQOLFKNHLWIUVRQRJUDSKLVFKGHWHNWLHUWH.DYLWDWLRQXQG*HZHEHHURVLRQLQ$EKlQJLJNHLWGHU
6FKDOOIHOGLQWHQVLWlW
HOHNWULVFKH(LQJDQJVOHLV
WXQJ>:@       
IRNDOH,QWHQVLWlW
ࡵሾࢃࢉ࢓ି૛ሿ
      
:DKUVFKHLQOLFKNHLW.DYLWD
WLRQVEODVHQELOGXQJ       
:DKUVFKHLQOLFKNHLW*HZH
EHHURVLRQ       

%HL,QWHQVLWlWHQEHUିଶZXUGHQYHUHLQ]HOWVRQRPRUSKRORJLVFKH$UHDOHPLW.DYLWDWLRQV
EODVHQVLFKWEDU$EEEZHOFKHVLFKQDFK%HVFKDOOXQJZLHGHUDXIO|VWHQ$Eିଶ WUDW
GLHVHV(UHLJQLVEHLMHGHU+,)8([SRVLWLRQDXI1DFK$EVFKDOWHQGHV+,)8YHUEOLHEGDEHLQRFKHL
QH5HVWHFKRJHQLWlWPLWDEQHKPHQGHP.RQWUDVW$EEF
(LQHHURVLYH(LJHQVFKDIWNRQQWHLQGLHVHU6HULHQXULQHLQHP3UlSDUDWEHLିଶPD[LPDOH
,QWHQVLWlWVVWXIHGHWHNWLHUWZHUGHQ'DEHLELOGHWHQVLFKEHUHLWVZlKUHQGGHU+,)8$SSOLNDWLRQK\
SRHFKRJHQH*HELHWH LP)RNXVDXV1DFKGHU%HVFKDOOXQJXQGGHP$XIO|VHQYRQ%ODVHQYHUEOLHE
HLQFDPPJURHVHFKRIUHLHV$UHDOLQGHU.DYLWDWLRQV]RQH$EEG,P6RQRJUDPP]HLJWHGDV
3UlSDUDW HPSK\VHPDWLVFKH $UHDOH LP 3DUHQFK\P ,Q GHU $QDPQHVH GHV 3DWLHQWHQ ZXUGH &23'
WHQ*UDGHVGLDJQRVWL]LHUW

.DYLWDWLRQ





$EE6RQRJUDPPGHVJHIOXWHWHQ/XQJHQSDUHQFK\PVDYRU+,)8EPLW+,)8EHLEHJLQQHQGHU.DYLWDWLRQ
FHFKRUHLFKHV$UHDOQDFK.DYLWDWLRQ3IHLOG*HZHEHHURVLRQQDFK+,)8PLWHFKRDUPHU=RQHLP)RNXV3IHLOH

 
D E
F G
.DYLWDWLRQ

͹ǤʹǤʹ ¡
'LH.DYLWDWLRQVZDKUVFKHLQOLFKNHLW LQ$EKlQJLJNHLWGHUIRNDOHQ6FKDOOOHLVWXQJLVW LQ$EEEDVLH
UHQG DXI GHU $QDO\VH VXEKDUPRQLVFKHU 6FKDOODPSOLWXGHQ GDUJHVWHOOW 'LHVH ]HLJW HLQH JHULQJH
:DKUVFKHLQOLFKNHLWS≈IU.DYLWDWLRQVLQGXNWLRQLPJHIOXWHWHQ/XQJHQSDUHQFK\PEHL,QWHQ
VLWlWVZHUWHQXQWHUͳǤͲͲͲܹܿ݉ିଶ0LW ]XQHKPHQGHU/HLVWXQJ VWHLJWGLH:DKUVFKHLQOLFKNHLW DQXQG
EHUͳǤͷͲͲܹܿ݉ିଶZLUGEHLMHGHU0HVVXQJHLQ.DYLWDWLRQVHUHLJQLVGHWHNWLHUW
%HL HLQHU:DKUVFKHLQOLFKNHLW XPS  HUJLEW VLFK HLQ/HLVWXQJVZHUW GHUGHQ*UHQ]ZHUW IUGDV
$XIWUHWHQYRQ.DYLWDWLRQGDUVWHOOW/LXHWDO(LQH6FKDOOIHOGLQWHQVLWlWYRQͳǤʹʹͲܹܿ݉ିଶHQW
VSULFKWVRPLWGHP.DYLWDWLRQVJUHQ]ZHUWIUJHIOXWHWHV/XQJHQSDUHQFK\PIUGDVJHJHEHQH+,)8
6FKHPD


͹Ǥ͵ 
(LQH JH]LHOWH +,)8([SRVLWLRQ GHV WXPRUXPJHEHQGHQ 3DUHQFK\PV VWHOOW SUDNWLVFK JHVHKHQ HLQ
)HKOJXLGLQJGDUZHOFKHVQLFKWGHP1RUPDOIDOOHQWVSULFKW-HGRFKIXQJLHUWGDV3DUHQFK\PDOVDNXV
WLVFKHU3IDGGXUFKGHQ6FKDOOZHOOHQ]XP)RNXVKLQYHUVWlUNWZHUGHQ(VNRPPWMHQDFK$SHUWXU]X
ORNDOHQ0D[LPDGHUHQ ,QWHQVLWlWVZHUWHGHXWOLFKJHULQJHU VLQGDOV LP)RNXV VLHKH$EE'LHV
VWHOOWHEHQIDOOVHLQH([SRVLWLRQGHV*HZHEHVPLW WKHUDSHXWLVFKHP6FKDOOGDU:DKUVFKHLQOLFKHU LVW
GDVVLP3DUHQFK\PGHV7XPRUUDQGJHELHWHVHV]XU%HDXIVFKODJXQJPLWIRNDOHQ,QWHQVLWlWHQZlKUHQ
GHU$EODWLRQGHUVROLGHQ7XPRUPDVVHNRPPW
,P9HUJOHLFKEHLGHU'HWHNWLRQVPHWKRGHQ]HLJWH3&'JHJHQEHU%%LOGJHEXQJHLQHGHXWOLFKK|KHUH
6HQVLWLYLWlWGHV6FKZHOOZHUWHVܹܿ݉ିଶYVܹܿ݉ିଶ(LQ*UXQGIUGLHJHULQJHUH6HQVL
WLYLWlWGHU6RQRJUDSKLHNDQQLQGHUHFKRUHLFKHQ6WUXNWXUGHVJHIOXWHWHQ/XQJHQJHZHEHVOLHJHQ9RQ
GLHVHPJUHQ]WVLFKHLQH.DYLWDWLRQVZRONHQLFKWVRGHXWOLFKDEZLH LQHFKRDUPHQ3KDQWRPHQRGHU
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Intensität W/cm2
p
$EE.DYLWDWLRQVZDKUVFKHLQ
OLFKNHLWLQ$EKlQJLJNHLWGHUIRND
OHQ6FKDOOLQWHQVLWlWLQJHIOXWHWHQ
/XQJHQJHZHEHEHL0+]

.DYLWDWLRQ

0XVNHOJHZHEH'LH9HUZHQGXQJ HLQHVPRGHUQHUHQ%LOGJHEXQJVV\VWHPVZUGH GLH'HWHNWLRQVUDWH
YHUEHVVHUQ,QGHU/LWHUDWXUZHUGHQIU/HEHUJHZHEHlKQOLFKH,QWHQVLWlWVVFKZHOOZHUWHZLHLQGLHVHU
$UEHLWGXUFK$QDO\VHGHU6XEKDUPRQLVFKHQHUPLWWHOWDQJHJHEHQ5DENLQ
'DPLW.DYLWDWLRQ]XHLQHU*HZHEHHURVLRQIKUWEHGDUIHVKRKHU6FKDOOLQWHQVLWlWHQ:RIU9HUVWlU
NHUXQG6FKDOOZDQGOHU LQGHQPD[LPDOHQ/HLVWXQJVEHUHLFKHQEHWULHEHQ  ௜ܲ௡≈:ZXUGHQ'LH
'HWHNWLRQVVFKZHOOHQ GXUFK 6XEKDUPRQLVFKH XQG %%LOG OLHJHQ ZHLW XQWHUKDOE GLHVHU HURVLY ZLUN
VDPHQ,QWHQVLWlWVZHUWH6RPLWNDQQPLW+LOIHEHLGHU9HUIDKUHQHLQ0RQLWRULQJGHU.DYLWDWLRQHUIRO
JHQ'DHVVLFKEHLGHU IHVWJHVWHOOWHQ*HZHEHHURVLRQXPHLQ(LQ]HOHUHLJQLV KDQGHOWH LVWPLW
HLQHPK|KHUHQ*UHQ]ZHUWGHU(URVLRQ]XUHFKQHQ'LHVHUNRQQWHH[SHULPHQWHOOQLFKWHYDOXLHUWZHU
GHQ GD GHU 9HUVWlUNHU GDIU QLFKW DXVJHOHJW ZDU %HL HLQHU IRNDOHQ %HVFKDOOXQJ GHV 3DUHQFK\PV
VROOWHELV]XP9RUOLHJHQZHLWUHLFKHQGHUHU'DWHQVLFKHUJHVWHOOWZHUGHQGDVVGLHIRNDOH,QWHQVLWlWDXI
ܹܿ݉ିଶ OLPLWLHUWZLUG(V]HLJWHVLFKHLQH(PSILQGOLFKNHLWGHV*HZHEHVGXUFK9RUVFKlGL
JXQJHQ (PSK\VHPH VLQG HLQ 0DUNHU IU JHULQJHUH PHFKDQLVFKH :LGHUVWDQGVIlKLJNHLW GHV
/XQJHQSDUHQFK\PVJHJHQEHU+,)8LQGX]LHUWHU.DYLWDWLRQ
(LQHDXVUHLFKHQGHWKHUPLVFKH:LUNXQJ]XU$EODWLRQ]HQWUDOHU/XQJHQWXPRUHNRQQWHPLWHLQHU,Q
WHQVLWlWYRQʹǤͶͲͲܹܿ݉ିଶ HU]LHOWZHUGHQ VLHKH.DS6RPLWJLEWHVHLQHQ,QWHQVLWlWVEHUHLFK
YRQʹǤͶͲͲǦͳͲǤͲͲͲܹܿ݉ିଶLQGHPVLFKHURKQH3DUHQFK\PVFKlGLJXQJ/XQJHQWXPRUHGXUFK+,)8
DEODGLHUWZHUGHQN|QQHQ
'LH.DYLWDWLRQVLQWHQVLWlW LVWYRQHLQLJHQ)DNWRUHQDEKlQJLJZR]XDXFKGLH6FKDOOIUHTXHQ]JHK|UW
(LQHJUREH$EVFKlW]XQJGHV=XVDPPHQKDQJHVNDQQGXUFK%HWUDFKWXQJGHV0HFKDQLFDO,QGH[0,
DXVGHUVRQRJUDSKLVFKHQ'LDJQRVWLNHQWQRPPHQZHUGHQ'LHVHUEHVFKUHLEWGLH:DKUVFKHLQOLFKNHLW
HLQHU*HZHEHVFKlGLJXQJ GXUFK.DYLWDWLRQ XQG LVW GXUFK GHQ QHJDWLYHQ 6SLW]HQGUXFN 313 XQG
)UHTXHQ]ZLHIROJWGHILQLHUW
ܯܫ ൌ ܲܰܲඥ݂  *O
(LQH9HUGRSSOXQJGHU)UHTXHQ]EHL NRQVWDQWHP313PVVWHGLH NDYLWDWRULVFKH:LUNXQJ DXIGDV
*HZHEHXPUHGX]LHUHQ$XIJUXQGGHUJHULQJHQ$EVRUSWLRQLVWGLH$QZHQGXQJK|KHUHU+,)8
)UHTXHQ]HQLQJHIOXWHWHU/XQJHXQNULWLVFK


/XQJHQIOXWXQJLP7LHUYHUVXFK

ͺ 
'LH ELVKHULJHQ8QWHUVXFKXQJHQ ]XU+,)8:HFKVHOZLUNXQJ HUIROJWHQ DXVVFKOLHOLFK DP WXPRUWUD
JHQGHQ 5HVHNWDW 'HV :HLWHUHQ ZXUGH GLH :LUNXQJ YHUVFKLHGHQHU $EODWLRQVVFKHPDWD LQ
6LPXODWLRQHQ XQWHUVXFKW(V VWHOOW VLFK DEHU GLH)UDJH RE GLH/XQJHQIOXWXQJ DXFK GHQ NOLQLVFKHQ
$QIRUGHUXQJHQ HLQHU QLFKWLQYDVLYHQ /XQJHQWXPRUDEODWLRQ JHUHFKW ZLUG 'D]X HUIROJWH GLH XQL
ODWHUDOH/XQJHQIOXWXQJDPQLFKWWXPRUWUDJHQGHQ*URWLHUPRGHOO,QGLHVHQZXUGHGLH)OXWXQJVVWDEL
OLWlWXQWHUVXFKW VRZLHGLH0DFKEDUNHLWHLQHU H[WUDNRVWDOHQ+,)8$SSOLNDWLRQXQWHU/XQJHQIOXWXQJ
LQYLYRGHPRQVWULHUW

ͺǤͳ 
7LHUPRGHOO
$OV *URWLHUPRGHOO ZXUGH GDV 6FKZHLQ ´'HXWVFKH /DQGUDVVH´ ZHLEOLFK YHUZHQGHW ZLH LQ GHQ
JUXQGOHJHQGHQ$UEHLWHQ]XU/XQJHQIOXWXQJYRQ.OLQ]LQJXQG/HVVHUHWDO'DV
6FKZHLQ LVW HLQ DQHUNDQQWHV SXOPRQDOHV0RGHOO ZHOFKHV GHP KXPDQHQ QDKH VWHKW -XGJH HW DO
 $Q  7LHUHQ PLW HLQHPPLWWOHUHQ *HZLFKW YRQ FD NJ NJ²NJ HUIROJWH GLH XQL
ODWHUDOH/XQJHQIOXWXQJRKQH(U|IIQXQJGHV7KRUD['LH9HUVXFKVVHULHZXUGH LP,QVWLWXW IU9HU
VXFKVWLHUNXQGH XQG 7LHUVFKXW] ,9X7 GHU )ULHGULFK 6FKLOOHU 8QLYHUVLWlW -HQD GXUFKJHIKUW 'LH
3ODQXQJXQG$QlVWKHVLHZXUGHQYRQ+HUUQ'U6FKXEHUWXQG)UDX'U%LVFKRIIXQGGLHFKLUXUJL
VFKHQ (LQJULIIH YRQ +HUUQ 3' 'U /HVVHU GXUFKJHIKUW 'LH (WKLN.RPPLVVLRQ GHV 7KULQJHU
/DQGHVDPWHVIU/HEHQVPLWWHOVLFKHUKHLWXQG9HUEUDXFKHUVFKXW]7//9EHZLOOLJWHGLH9HUVXFKHPLW
GHP%HVFKHLGYRPXQWHUGHU5HJ1UVLHKH$QKDQJ

$QlVWKHVLHXQG%HDWPXQJ
1DFKLQWUDPXVNXOlUHU,QMHNWLRQYRQ.HWDPLQPJNJHUIROJWHGLH.DQQXODWLRQHLQHU2KUYHQHQ
NDQOH EHU ZHOFKH 'URSHULGRO PJ XQG 'LD]HSDP PJ LQML]LHUW ZXUGHQ =XVlW]OLFK
HUIROJWH GLH *DEH GHV 5HOD[DQV 3DQFXURQLXP PJNJ PLQ XQG )HQWDQ\O ɊJNJ
PLQ1DFK7UDFKHRWRPLHZXUGHHLQ'RSSHOOXPHQWXEXV&K0DOOLQFNURWW0HGLFDO'XEOLQ
,UODQGHQGREURQFKLDOHLQJHIKUW'LH/DJHYRQ7XEXVVFKHQNHOXQG%ORFNHUZXUGHPLWHLQHPSlGL
DWULVFKHQ%URQFKRVNRS%)&2O\PSXV7RN\R-DSDQLQVSL]LHUW
'LH$QlVWKHVLHHUIROJWHGXUFKNRQWLQXLHUOLFKHLQWUDYHQ|VH*DEHYRQ3URSRIROPJNJKXQGGLH
9HQWLODWLRQGXUFKGUXFNNRQWUROOLHUWHPDVFKLQHOOH%HDWPXQJ7DEPLW,&85HVSLUDWRU6HYR
6LHPHQV$*0QFKHQ'HXWVFKODQG

/XQJHQIOXWXQJLP7LHUYHUVXFK

7DE%HDWPXQJVSDUDPHWHULP*URWLHUPRGHOOQDFK1DUNRVHHLQOHLWXQJ
3DUDPHWHU 7' $WHPIUHT 3((3 6SLW]HQGUXFN ࡲࡵࡻ૛
:HUW PONJ PLQ FPܪଶܱ FPܪଶܱ 

(VHUIROJWHHLQNRQWLQXLHUOLFKHV0RQLWRULQJ '$7(;$6'DWH[2KPHGD+HOVLQNL)LQODQGGHU
9LWDOSDUDPHWHUܪܴǡ ܱܵଶǡ ݁݊݀ݐ݈݅݀ܽ݌ܥܱଶǡ ௞ܶ$OOH0LQXWHQZXUGH%OXWJHPLVFKWYHQ|VDUWHULHOO
HQWQRPPHQXQGGHU%OXWJDVDQDO\VH]XJHIKUW

/XQJHQIOXWXQJ
1DFKPLQGHVWHQV PLQWLJHU 6DXHUVWRIIYHQWLODWLRQ ܨܫܱଶ ൌ ͳZXUGH GHU HQGREURQFKLDOH 7XEXV
GHV OLQNHQ /XQJHQXQWHUODSSHQV YRP 5HVSLUDWRU JHWUHQQW 'LH DXI & WHPSHULHUWH XQG HQWJDVWH
.RFKVDO]O|VXQJ%UDXQ0HOVXQJHQ$*0HOVXQJHQ*HUPDQ\ZXUGHEHUHLQ,QIXVLRQVV\VWHPXP
JHKHQG HLQJHOHLWHW 'DV (LQVWU|PHQ GHU )OVVLJNHLW HUIROJWH PLW JHULQJHP 9ROXPHQIOXVV
/PLQ'LH/|VXQJZLUGGDEHLDQGHU8QWHUVHLWHGHV7XEXVVFKHQNHOVHLQJHOHLWHWZlKUHQGGDV
*DV DQ GHU2EHUVHLWH XQJHKLQGHUW DXVWUHWHQ NDQQ1DFKYROOVWlQGLJHU)OOXQJ GHV7XEXVFKHQNHOV
ZXUGHGDV,QIXVLRQVV\VWHPDQGLHVHPDQJHVFKORVVHQXQGGLH)OXWXQJELV]XHLQHPK\GURVWDWLVFKHQ
'UXFNYRQPD[LPDOFPܪଶܱIRUWJHVHW]W$EE'LH9HQWLODWLRQGHVQLFKWJHIOXWHWHQUHFKWHQ
/XQJHQIOJHOVHUIROJWHPLWGHQLQLWLDOHQ(LQVWHOOXQJHQGHUGUXFNNRQWUROOLHUWHQ%HDWPXQJVLHKH7DE

'LHVRQRJUDSKLVFKH&KDUDNWHULVLHUXQJGHV)OXWXQJV]XVWDQGHVHUIROJWHPLWHLQHPSRUWDEOHQ%LOGJH
EXQJVV\VWHP 0LFUR0D[[  6RQRVLWH ,QF %RRWKHO :$ 86$ $OV 6FKDOON|SIH NDPHQ KRFK
IUHTXHQWH/LQHDUVRQGHQ/H0+]6/$0+]XQGHLQ0LFUR&XUYHG$UUD\&H0+]
]XP(LQVDW]
 
$EE8QLODWHUDOH/XQJHQIOXWXQJDP6FKZHLQOLQNV)OOXQJGHVOLQNHQ7XEXVVFKHQNHOV3IHLOREHQEHL%HDWPXQJ
GHVUHFKWHQ/XQJHQIOJHOV3IHLOUHFKWVUHFKWVWUDQVWKRUDNDOH6RQRJUDSKLHGHVJHIOXWHWHQ/XQJHQODSSHQVPLW
/LQHDUVRQGH

/XQJHQIOXWXQJLP7LHUYHUVXFK

5HYHQWLODWLRQ
1DFKFDPLQWLJHU)OXWXQJHUIROJWHGLH5HYHQWLODWLRQXPGLH%HDWPXQJVIXQNWLRQGHUJHIOXWH
WHQ /XQJH ZLHGHU KHU]XVWHOOHQ ,P HUVWHQ 6FKULWW ZXUGH GDV ,QIXVLRQVV\VWHP YRP OLQNHQ
7XEXVVFKHQNHO JHWUHQQW'XUFK HLQH OHLFKWH NRSIEHU1HLJXQJ LQ5FNHQODJH ELV ZXUGH HLQ
7HLOGHULP7XEXVXQG%URQFKLDOV\VWHPEHILQGOLFKHQ/|VXQJDXVJHOHLWHW'HU7XEXVVFKHQNHOZXUGH
XPJHKHQG QDFK GHP $XVOHLWHQ GLUHNW DQ GLH GUXFNNRQWUROOLHUWH %HDWPXQJ DQJHVFKORVVHQ 1DFK
PLQGHVWHQVPLQ(LQOXQJHQYHQWLODWLRQHUIROJWHGLH7|WXQJGHV7LHUHVLQWLHIHU1DUNRVHGXUFK,Q
MHNWLRQYRQ.DOLXPFKORULG

+,)8$SSOLNDWLRQ
=XU6LPXODWLRQHLQHV]HQWUDOHQ/XQJHQWXPRUVZXUGHHLQJHZHEHlKQOLFKHV0DWHULDO700WUDQVNRV
WDO LQV ]HQWUDOH /XQJHQSDUHQFK\P LQ  7LHUHQ LQML]LHUW 'DIU ZXUGH HLQ SK\VLRORJLVFKHU
=ZHL.RPSRQHQWHQ.OHEVWRII DXI 3URWHLQEDVLV YHUZHQGHW %LRJOXH &U\R/LIH (XURSD*XLOGIRUG
8.,PIOVVLJHQ=XVWDQGZXUGHQGLH.RPSRQHQWHQEHUHLQH0LVFKSDWURQHGLUHNWLQGLHJHIOXWHWH
/XQJH LQML]LHUW ,QQHUKDOEYRQ6HNXQGHQ IRUPWGLHVHU.OHEVWRII HLQH VROLGH0DVVH'LH DNXVWL
VFKHQ(LJHQVFKDIWHQ GHV700ZXUGHQ ZLH LQ.DSLWHO  EHVFKULHEHQ EHVWLPPW'DEHL ]HLJWHQ
VLFKlKQOLFKH:HUWHZLHEHL/XQJHQWXPRUJHZHEH7DE
7DEDNXVWLVFKH3DUDPHWHUGHV%LRJOXH700
3DUDPHWHU = F $ Q
:HUW 05D\O ݉ݏିଵ G%FP 

=XU +,)8$SSOLNDWLRQ ZXUGH GHU LQ .DSLWHO  EHVFKULHEHQH $XIEDX YHUZHQGHW $OV +,)8
:DQGOHU ZXUGH HLQ DQGHUHV0RGHOO HLQJHVHW]W 68 6RQLF &RQFHSWV ,QF %RWKHOO:$86$
'LHVHUZDUDXIJUXQGHLQHVNOHLQHUHQ'XUFKPHVVHUVPPXQGHLQHVVHLWOLFKHQ+DQGJULIIVEHVVHU
DXIGHQ WLHUVSH]LILVFKHQ5LSSHQDEVWDQGDQZHQGEDU$OV$UEHLWVSXQNWZXUGHHLQH(LQJDQJVOHLVWXQJ
YRQ:EHLHLQHU$UEHLWVIUHTXHQ]YRQ0+]JHZlKOW'LHVHQWVSULFKWHLQHUIRNDOHQ,QWHQVLWlW
LP)UHLIHOGYRQିଶQDFK'DWHQEODWWGHV+HUVWHOOHUV'HU:DQGOHUZXUGHPLWHLQHPEL
QlUHQV$1XQGV$866FKHPDEHWULHEHQ,QGHU$13KDVHZDUGXUFK,QWHUIHUHQ]PLW+,)8GLH
%LOGJHEXQJOLPLWLHUWVLHKH$EEVRGDVVQXULQGHQ$863KDVHQHLQH/DJHNRQWUROOHGXUFK%
%LOGJHEXQJHUIROJHQNRQQWH'HU+,)8:DQGOHUZXUGHDXIHLQHP+LOIVJHVWHOO]HQWUDOIL[LHUWZREHL
VHLWOLFKGLH%LOGJHEXQJVVFKDOOVRQGHXQGGDV7&DQJHRUGQHWZDUHQ$EE8PHLQHQJHHLJQHWHQ
DNXVWLVFKHQ=XJDQJ]XPJHIOXWHWHQ/XQJHQJHZHEH]XHUKDOWHQPXVVWHHLQH5LSSHUHVH]LHUWZHUGHQ
'DEHLWUDWNHLQH9HUOHW]XQJGHU3OHXUDHLQ'LH3ODW]LHUXQJGHV7&LP700HUIROJWHVRQRJUDSKLVFK
JHVWW]W$EE
/XQJHQIOXWXQJLP7LHUYHUVXFK

$EE7UDQVNRVWDOH+,)8$SSOLNDWLRQDP97
PLW7&+,)8:DQGOHUXQG6RQGH

$EE7UDQVNRVWDOHV6RQRJUDPPGHUJHIOXWHWHQ/XQJH
DP97QDFK700,QMHNWLRQ3IHLO%LRJOXH

ͺǤʹ 
ͺǤʹǤͳ 
,P WUDQVWKRUDNDOHQ %%LOG ZDU GLH YHQWLOLHUWH /XQJH YRU )OXWXQJVEHJLQQ QLFKW VRQRJUDSKLVFK DE
ELOGEDU(LQ SOHXUDOHV(FKR JUHQ]W GDV GDUEHU OLHJHQGH LQWHUNRVWDOH*HZHEH YRQ GHU YHQWLOLHUWHQ
/XQJHDE$EED'LHIUJHVXQGH/XQJHW\SLVFKHQ.RPHW7UDLO$UWHIDNWHXQGSOHXUDOH*OHLWHU
VFKHLQXQJHQ5HLVVLJ	.URHJHOWUDWHQYHUHLQ]HOWDXI
0LW%HJLQQ GHU)OXWXQJVHLQOHLWXQJ LQ 6HLWHQODJH OLQNVZXUGHQ GLH SHULSKHUHQ%HUHLFKH GHU/XQJH
SDUWLHOOVFKDOOEDU(VHQWVWDQGHQ$UHDOHGLHYRQQRFKYHQWLOLHUWHP/XQJHQJHZHEHDEJUHQ]EDUZDUHQ
$EEE0LW]XQHKPHQGHP)OXWXQJVYROXPHQHUVWUHFNWHVLFKGDVVFKDOOEDUH$UHDOEHUGHQJH
VDPWHQ/XQJHQIOJHO%LV]XUYROOVWlQGLJHQ)OOXQJZDUHQVWDUNUHIOHNWLHUHQGH$UHDOHPLWUHVLGXDOHQ
*DVEHVWDQGWHLOHQEHUGHQ/XQJHQODSSHQYHUWHLOW$EEF
'LHYROOVWlQGLJH)OXWXQJGHV/XQJHQODSSHQVZXUGHXQWHU.RQVWDQWKDOWXQJGHV)OXWXQJVGUXFNVQDFK
HWZD PLQ HUUHLFKW 'DQDFK ZDU GHU /XQJHQODSSHQ YROOVWlQGLJ VRQRJUDSKLVFK H[DPLQLHUEDU
$EEG$QJUHQ]HQGH2UJDQH/HEHU+HU]OLHHQVLFKGXUFKGLH/XQJHVRQRJUDSKLVFKGDUVWHO
OHQ
 
/XQJHQIOXWXQJLP7LHUYHUVXFK





$EE7UDQVNRVWDOH6RQRPRUSKRORJLHGHU/XQJHLQDYHQWLOLHUWHP=XVWDQGPLW*UHQ]HFKRGHU3OHXUD3IHLO
EEHJLQQHQGHU)OXWXQJPLWSHULSKHUHQ)OVVLJNHLWVDQVDPPOXQJHQF]XQHKPHQGHU)OOXQJPLWWHLOZHLVHU
6RQRJUDSKLHUEDUNHLWGHV/XQJHQJHZHEHVXQGSDUWLHOOHQ5HVWJDVEHVWDQGWHLOHQGYROOVWlQGLJHU)OXWXQJ

1DFKGHP$XIO|VHQGHUOHW]WHQ*DVEHVWDQGWHLOH]HLJWHVLFKGDVJHIOXWHWH3DUHQFK\PHFKRUHLFKXQG
IHLQVWUXNWXULHUWRKQH6W|UVWHOOHQ'DV5HIOH[LRQVHFKRGHU3OHXUDUHGX]LHUWHVLFKJHJHQEHUGHPYHQ
WLOLHUWHQ=XVWDQG'LH%URQFKLDOVWUXNWXU ]HLFKQHW VLFK GXUFK HLQH FKDUDNWHULVWLVFKH'UHLVFKLFKWXQJ
DXV*HIlHVWHOOWHQVLFKHFKRDUPGDU$EED$QJUHQ]HQGH2UJDQHZLH/HEHU$EEEXQG
+HU]$EEFOLHHQVLFKWUDQVSXOPRQDOVRQRJUDSKLVFKGDUVWHOOHQ,P9HUODXIGHU)OXWXQJHUJDE
VLFKQDFKFDKHLQH]XQHKPHQGHHFKRDUPH5DXPIRUGHUXQJLP3OHXUDOVSDOWVRZLHLQGHQ)LVVXUHQ
$EEG

D E
GF
/XQJHQIOXWXQJLP7LHUYHUVXFK










 
$EE6RQRPRUSKRORJLHZlKUHQG)OXWXQJDHFKRUHLFKHV3DUHQFK\PPLW%URQFKXV%XQG*HIl9
E$EJUHQ]XQJYRQJHIOXWHWHU/XQJH/XQG/HEHU+PLW]ZLVFKHQOLHJHQGHP=ZHUFKIHOO3IHLO
FWUDQVSXOPRQDOH'DUVWHOOXQJGHU$RUWD3IHLOGEHJLQQHQGHSOHXUDOH)OVVLJNHLWVDQVDPPOXQJ3IHLOHQDFKPLQ
)OXWXQJ
D     E    F
G
/XQJHQIOXWXQJLP7LHUYHUVXFK

1DFK  0LQXWHQ VWDELOHU )OXWXQJ HUIROJWH GLH 5HYHQWLODWLRQ 0LW GHP $XVOHLWHQ GHU /|VXQJ
GXUFKGHQ7XEXVVFKHQNHOZXUGHGLH%LOGJHEXQJGXUFK*DVEHVWDQGWHLOHEHKLQGHUW$EED8Q
PLWWHOEDUQDFK$QVFKOXVVGHV/XQJHQIOJHOV DQGLH%HDWPXQJZDUGLH VRQRJUDSKLVFKH%LOGJHEXQJ
YROOVWlQGLJ XQWHUEXQGHQ $EE E'HU OXIWKDOWLJH%HUHLFK JUHQ]WH VLFK YRQ GHU3OHXUD DEZDV
GHP(UVFKHLQXQJVELOGYRU)OXWXQJVHLQOHLWXQJHQWVSULFKW
 
$EE%LOGJHEXQJXQWHU5HYHQWLODWLRQDQDFK$EOHLWHQLQWUDOREXOlUHU/|VXQJLVWGLH/XQJH/QRFKSDUWLHOOPLW
*DVHLQODJHUXQJHQVRQRJUDSKLHUEDU5LSSHQDEVFKDWWXQJ5EXQPLWWHOEDUQDFK$QVFKOXVVGHVJHIOXWHWHQ/XQJHQIOJHOV
DQGLH%HDWPXQJ

,Q GLHVHU9HUVXFKVVHULH HU]LHOWH GLH XQLODWHUDOH/XQJHQIOXWXQJ DQ  YRQ 7LHUHQ HLQH YROOVWlQGLJH
)OOXQJ GHV OLQNHQ /XQJHQIOJHOV (V ZXUGHQ NHLQH UHVLGXDOHQ *DVEHVWDQGWHLOH LP JHIOXWHWHQ 3D
UHQFK\PVRZLHLP%URQFKLDOEDXPVRQRJUDSKLVFKGHWHNWLHUW
$OOH9HUVXFKVWLHUHEHUOHEWHQGLH/XQJHQIOXWXQJ'LH9LWDOSDUDPHWHUEOLHEHQ LQQHUKDOESK\VLRORJL
VFKHU1RUPDOZHUWHZlKUHQGGHVJHVDPWHQ9HUVXFKVDEODXIV

ͺǤʹǤʹ 	Ǧ
'DV700HUVFKHLQWLP6RQRJUDPPHFKRDUP(LQ*XLGLQJGHV+,)8DXIGHQVLPXOLHUWHQ+HUGHU
IROJWH GXUFK PDQXHOOH 3RVLWLRQLHUXQJ ZREHL LQ MHGHU $863KDVH HLQH 'HSODW]LHUXQJ GHV )RNXV
YRUODJ ,Q $EE  LVW HLQ $XVVFKQLWW GHV 7HPSHUDWXUYHUODXIV LP 700 ZlKUHQG HLQHU +,)8
%HVFKDOOXQJ GDUJHVWHOOW 'DEHL ]HLJHQ VLFK SDUWLHOOH 7HPSHUDWXUDQVWLHJH XP . LQ GHU $1
3KDVH 'LHVH DNNXPXOLHUHQ VLFK LP =HLWYHUODXI XQG HUUHLFKHQ NXU]]HLWLJ 7HPSHUDWXUHQ YRQ EHU
&:lKUHQGGHU$13KDVHLVWHLQH[SRQHQWLHOOHU7HPSHUDWXUDQVWLHJ]XEHREDFKWHQ,QGHU$86
3KDVHHUIROJWHLQVFKQHOOHU7HPSHUDWXUUFNJDQJZHOFKHUEHUGHP:HUWYRUGHUOHW]WHQ$13KDVH
YHUEOHLEW (V DNNXPXOLHUW VLFK:lUPH XP GDV 7& ZHOFKH LP0LWWHO & HUUHLFKW'LH MHZHLOLJH
7HPSHUDWXUHUK|KXQJLQMHGHU$13KDVH]HLJWHLQHKRKH9DULDELOLWlW
D E
/XQJHQIOXWXQJLP7LHUYHUVXFK


ͺǤ͵ 
'LH(UJHEQLVVH]XU6RQRPRUSKRORJLHXQWHU/XQJHQIOXWXQJLQYLYRGHFNHQVLFKZHLWUHLFKHQGPLWGHP
(UVFKHLQXQJVELOGDXVGHUEHNDQQWHQ/LWHUDWXU.OLQ]LQJHWDO/HVVHUHWDO'LHVH$UEHL
WHQXQWHUVFKHLGHQVLFK MHGRFKPHWKRGLVFK LQ%H]XJDXIGLH)OXWXQJVHLQOHLWXQJ'LH/XQJHQIOXWXQJ
HUIROJWHGDEHLQDFKWKRUDNDOHUgIIQXQJPLWYROOVWlQGLJHURGHUWHLOZHLVHU$WHOHNWLHUXQJGHV/XQJHQ
ODSSHQV,P5DKPHQGLHVHU$UEHLWZXUGHGLH)OXWXQJLQYLYRRKQHWKRUDNDOHgIIQXQJRGHU,Q]LVLRQ
7URNDU GXUFKJHIKUW'DPLW LVW HLQH ZHVHQWOLFKH9RUDXVVHW]XQJ IU GLHQLFKWLQYDVLYH $QZHQ
GXQJWKHUDSHXWLVFKHU6FKDOOIHOGHULQGHU/XQJHHUIOOW
7UHIIHQ+,)8'RVHQDXI*DVHLQVFKOVVHZHUGHQGLHVH5HIOHNWLHUWZDVPLWGHU6FKLUPXQJGHVIRND
OHQ =LHOJHELHWHV XQG PLW ORNDOHU *HZHEHVFKlGLJXQJ HLQKHUJHKW 6LPRQ HW DO  'LH
VRQRJUDSKLVFKH%%LOGJHEXQJLVWHLQJHHLJQHWHV,QVWUXPHQWXPGLH4XDOLWlWGHV)OXWXQJV]XVWDQGHV
ZlKUHQG GHU (LQOHLWXQJ ]X EHUZDFKHQ'LHV LVW QRWZHQGLJ XP VLFKHU]XVWHOOHQ GDVV DOOH*DVEH
VWDQGWHLOHYRUHLQHUDQVFKOLHHQGHQ+,)8$QZHQGXQJUHVRUELHUWZXUGHQ
=XP0RQLWRULQJGHU/|VXQJVUHVRUSWLRQLQGHU5HYHQWLODWLRQVSKDVHLVWGLH6RQRJUDSKLHXQJHHLJQHW
GHQQJHULQJVWH*DVEHVWDQGWHLOHXQWHUELQGHQXPJHKHQGHLQH%%LOGJHEXQJ0LW+LOIHYRQ057RGHU
5|QWJHQ7KRUD[OlVVWVLFKGLHVHU3UR]HVVYHUPXWOLFKEHVVHUXQWHUVXFKHQhEHUGLH(UIDVVXQJGHULQ
WUDSXOPRQDOHQUHVLGXDOHQ/|VXQJVPHQJHOLHHVLFKHLQ.ULWHULXPIUGLH$XVOHLWXQJGHU%HDWPXQJ
ILQGHQ
=XUYROOVWlQGLJHQ)OXWXQJEHGDUI HV LP6FKQLWW0LQXWHQQDFK(LQOHLWXQJGHU6DXHUVWRIIYHQWLOD
WLRQ ,Q DOOHQ7LHUHQ ZDUGHU)OXWXQJV]XVWDQG IUPLQGHVWHQV HLQH6WXQGH VWDELO(V ]HLJWHQ
VLFK PLW ]XQHKPHQGHU )OXWXQJVGDXHU )OVVLJNHLWVDQVDPPOXQJHQ ZDV DP GHXWOLFKVWHQ LP
3OHXUDOVSDOW]XEHREDFKWHQZDU'DEHLKDQGHOWHHVVLFKXPVDOLQH/|VXQJZHOFKHLQGHQ6SDOWHLQGLI
IXQGLHUW ZDV VLFK GXUFK GLH ILQDOH 6HNWLRQ GHV 7LHUHV EHVWlWLJWH 'XUFK GLH
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$EE7HPSHUDWXUYHUODXILQHLQHP
VLPXOLHUWHQ+HUG700ZlKUHQG
WUDQVWKRUDNDOHU+,)8%HVFKDOOXQJGXUFK
JHIOXWHWHV/XQJHQJHZHEHDP9HUVXFKVWLHU

/XQJHQIOXWXQJLP7LHUYHUVXFK

)OVVLJNHLWVDQVDPPOXQJHQNDPHV]XNHLQHU%HKLQGHUXQJGHU6RQRJUDSKLHUEDUNHLWXQG4XDOLWlWGHU
LQWUDOREXOlUHQ)OOXQJ
,P5DKPHQGLHVHU$UEHLWZXUGHGLHSULQ]LSLHOOH0DFKEDUNHLWHLQHU86J)86$EODWLRQ]HQWUDOHUSXO
PRQDOHU +HUGH DP JHVFKORVVHQHQ 7KRUD[ JH]HLJW :ROIUDP HW DO  ,P VWDELOHQ
)OXWXQJV]XVWDQG NRQQWHQ+,)8'RVHQ DXI HLQHQ VLPXOLHUWHQ+HUG JHVWW]W GXUFK%%LOGJHEXQJ
DEJHJHEHQ ZHUGHQ 'LHVH UHVXOWLHUWHQ LQ HLQHU ORNDOHQ 7HPSHUDWXUHUK|KXQJ Δ7≈. ZHOFKH
VLFKVHKUXQHLQKHLWOLFKGDUVWHOOWH
'LH+,)8$SSOLNDWLRQ HUIROJWH LQ 6HLWHQODJH UHFKWV EHL JHIOXWHWHP OLQNHQ /XQJHQIOJHO ,Q GLHVHU
/DJHEHIDQGVLFKGLHJHIOXWHWH/XQJHREHQZRPLWGLH%HZHJXQJVDUEHLWGHUGDUXQWHUOLHJHQGHQYHQWL
OLHUWHQ/XQJVLFKDXIGLHJHIOXWHWHEHUWUXJ'XUFKGLHVH%HZHJXQJPXVVWHGDV$OLJQHPHQWYRQ7&
XQG+,)8)RNXVLPPHUQDFKJHIKUWZHUGHQ6RPLWZXUGHQLQMHGHU$13KDVHWKHUPLVFKZLUNVDPH
+,)8)RNLXQJOHLFKPlLJLP8PIHOGGHV7&SODW]LHUW-HQDFK/RNDOLVDWLRQEHUWUXJVLFKGHU:lU
PHHLQWUDJ XQWHUVFKLHGOLFK VWDUN DXI GDV 7& 7URW]GHP ]HLJWH VLFK HLQH VLJQLILNDQWH
7HPSHUDWXUHUZlUPXQJ *HOHJHQWOLFK ODJHQ 7& XQG +,)8 GLUHNW DXIHLQDQGHU GDQQ HUJDEHQ VLFK
7HPSHUDWXUDQVWLHJHXPPHKUDOV.
)UHLQHNOLQLVFKH$QZHQGXQJVROOWHHLQ6\VWHPVRNRQVWUXLHUWZHUGHQGDVVGHU+,)8YRQXQWHQ
DXIGHQ7KRUD[PLWJHIOXWHWHU/XQJHHLQJHOHLWHWZLUG'LHVHQWVSULFKWGHP'HVLJQJlQJLJHU05J)86
6\VWHPHZREHLHLQLJH86J)86$SSDUDWHIUGLH$SSOLNDWLRQYRQREHQNRQVWUXLHUWVLQG&KDQHWDO

%HL DOOHQ 7LHUHQ  JDE HV LP JHVDPWHQ =HLWEHUHLFK GHU 3UR]HGXU NHLQH %HHLQWUlFKWLJXQJ GHV
*DVDXVWDXVFKHV$OOH7LHUHEHUOHEWHQGLH)OXWXQJRKQH$Q]HLFKHQYRQ+\SR[LHRGHU+\SHUNDSQLH
6RPLWNRQQWHQGLH$XVVDJHQGHU/LWHUDWXU.OLQ]LQJHWDO/HVVHUHWDOEHVWlWLJWZHUGHQ
GDVVHV]XNHLQHU%HHLQWUlFKWLJXQJGHU/XQJHQIXQNWLRQZlKUHQGGHU)OXWXQJNRPPW


6FKOXVVIROJHUXQJXQG$XVEOLFN

ͻ 
'LH7KHUDSLHGHV%URQFKLDONDU]LQRPVVWHOOWLPPHUQRFKHLQHNOLQLVFKH+HUDXVIRUGHUXQJGDU'DEHL
LVW GLH FKLUXUJLVFKH5HVHNWLRQGDV0LWWHO GHU:DKO LQ%H]XJ DXI.XUDWLYLWlW LP6WDGLXP , ,,D(V
PVVHQMHGRFKLQGLYLGXHOO1XW]HQXQG6FKDGHQGXUFK,QYDVLYLWlWXQG3DUHQFK\PYHUOXVWDEJHZRJHQ
ZHUGHQ8P7XPRUHLPJXWWKHUDSLHUEDUHQIUKHQ6WDGLXP]XGLDJQRVWL]LHUHQZLUGDQGHU(LQIK
UXQJ GHV 6FUHHQLQJ JHDUEHLWHW 'DGXUFK OlVVW VLFK GLH 0RUWDOLWlWVUDWH VLJQLILNDQW VHQNHQ 7KH
1DWLRQDO/XQJ6FUHHQLQJ7ULDO5HVHDUFK7HDP3UREOHPDWLVFKLVWGLHKRKH$Q]DKODQ
EHQLJQHQ7XPRUHQGLHGXUFK&76FUHHQLQJDXIIlOOLJZHUGHQ'LHVHPVVHQJHVLFKHUWXQGJHJHEH
QHQIDOOVWKHUDSLHUWZHUGHQZDV]XHLQHUGLDJQRVWLVFKHQXQGWKHUDSHXWLVFKHQhEHUEHKDQGOXQJIKUW
=XUIOlFKHQGHFNHQGHQ8PVHW]XQJGHV6FUHHQLQJVIHKOHQGHU]HLWJHHLJQHWHPLQLPDOLQYDVLYH7KHUD
SLHYHUIDKUHQ5RFFR
,P)DOOHGHU,QRSHUDELOLWlWLP6WDGLXP,LVWGDV0LWWHOGHU:DKOGLH6%57ZHOFKHDQQlKHUQGNXUD
WLYH+HLOXQJVUDWHQZLHGLH&KLUXUJLHHU]LHOW$XVJHKHQGYRQHLQHPOLQHDUHQ'RVLV:LUNXQJVPRGHOO
ZXUGHLQGHQOHW]WHQ-DKUHQYHUVXFKWGXUFKVHKUKRKH7XPRUGRVHQ*\GLH+HLOXQJVUDWHQ
]XVWHLJHUQ+LJK'RVH6%57-HGRFK]HLJWHQGLHVH$UEHLWHQNHLQHQYHUEHVVHUWHQhEHUOHEHQVYRUWHLO
EHL HUK|KWHU1HEHQZLUNXQJVUDWH YDQ%DDUGZLMN HW DO  ,QGHU 6WUDKOHQWKHUDSLHGHV16&/&
VFKHLQWHLQ3ODWHDXGHU'RVLV:LUNXQJHUUHLFKW]XVHLQXQGGXUFKHLQYHUEHVVHUWHV7DUJHWLQJLVWPLW
NHLQHPK|KHUHQ WKHUDSHXWLVFKHQ1XW]HQ]X UHFKQHQ'LH&KHPRWKHUDSLHNRPPW OHGLJOLFKQHRDG
MXYDQW RGHU SDOOLDWLY EHLP IRUWJHVFKULWWHQHQ 16&/& ]XP (LQVDW] ,P OHW]WHQ -DKU]HKQW ZXUGHQ
]LHOJHULFKWHWHPROHNXODUELRORJLVFKH7KHUDSLHDQVlW]HVWDUNJHI|UGHUWZHOFKHDEHU]XNHLQHPYHUEHV
VHUWHQ hEHUOHEHQ EHLWUDJHQ /HRQJ HW DO  6KHSKHUG  (UVWH $UEHLWHQ ]XU ,PPXQR
WKHUDSLH ]HLJHQ HLQHQ hEHUOHEHQVYRUWHLO JHJHQEHU GHU &KHPRWKHUDSLH EHLP %URQFKLDONDU]LQRP
5HFN-HGRFKVLQGGLHGDPLWYHUEXQGHQHQ7KHUDSLHNRVWHQHQRUPKRFK!½0RQDW
XQGN|QQHQSHUVSHNWLYLVFKQXUYRP*HVXQGKHLWVV\VWHP|NRQRPLVFKOHLVWXQJVVWDUNHU/lQGHUDQJH
ERWHQZHUGHQ
:lUPHDOVWKHUDSHXWLVFKH*U|HVSLHOWEHLP16&/&ELVKHUNHLQH5ROOHREZRKOLKUH:LUNVDPNHLWLQ
GHU5)$EODWLRQQDFKJHZLHVHQZXUGH'LHKRKH.RPSOLNDWLRQVUDWHDXIJUXQGGHU ,QYDVLYLWlW HLQHV
$SSOLNDWRUVYHUKLQGHUWHGHQ(LQ]XJDOVNXUDWLYH7KHUDSLHRSWLRQ/XQJH LVW DXIJUXQG LKUHUSK\VLR
ORJLVFKHQ%HVRQGHUKHLWHQ3OHXUDOGUXFN3HUIXVLRQ%HZHJXQJEHVRQGHUVVHQVLEHOXQGHVEHGDUIEH
UKUXQJVORVHU 1R7RXFK 6WUDWHJLHQ ]XU :lUPHLQGXNWLRQ 'DV HLQ]LJH WKHUPLVFK  ORNDOH
$EODWLRQVYHUIDKUHQLVWWKHUDSHXWLVFKHU8OWUDVFKDOOGHVVHQNXUDWLYH:LUNVDPNHLWVLFKEHLGHU3URVWD
WDXQG0DPPDNDU]LQRP7KHUDSLHNOLQLVFKJH]HLJWKDWVLHKH.DS
'LH6FKDOOEDUPDFKXQJGHU/XQJHLVWHLQHQRWZHQGLJH9RUDXVVHW]XQJIUHLQHQDNXVWLVFKHQ=XJDQJ
]XP]HQWUDOHQ/XQJHQWXPRU'LHJHULQJH ,QYDVLYLWlWGHU)OXWXQJ '/7FD/ VDOLQH/|VXQJ
6FKOXVVIROJHUXQJXQG$XVEOLFN

ZlUHJHJHQEHUGHPWKHUDSHXWLVFKHQ1XW]HQYHUQDFKOlVVLJEDU'D]XNRPPHQEHUVFKDXEDUH.RV
WHQ GLH LP :HVHQWOLFKHQ GXUFK GLH $QlVWKHVLH XQG GLH 8OWUDVFKDOOWHFKQLN HQWVWHKHQ (LQ 5LVLNR
SRVWRSHUDWLYHU.RPSOLNDWLRQHQEHVWQGHEHL+,)8$EODWLRQGHV%URQFKLDONDU]LQRPVDPJHVFKORV
VHQHQ 7KRUD[ QLFKW 'LH /XQJHQIOXWXQJ ZlUH DXFK RIIHQ E]Z WKRUDNRVNRSLVFK GXUFKIKUEDU
ZRGXUFKSDUDOOHO/\PSKNQRWHQGLVVHNWLRQXQG'LDJQRVHVLFKHUXQJHUIROJHQN|QQWH,QGLHVHP)DOOH
ZUGH HLQ LGHDOHU DNXVWLVFKHU =XJDQJ EHL GHU LQWUDRSHUDWLYHQ+,)8$EODWLRQ GHV %URQFKLDONDU]L
QRPV ]XU 9HUIJXQJ VWHKHQ *HJHQEHU GHU NODVVLVFKHQ /DSSHQUHVHNWLRQ ZlUH LPPHU QRFK GLH
3DUHQFK\PVFKRQXQJYRUWHLOKDIW
,QGLHVHU$UEHLWZXUGHQGLHZHVHQWOLFKHQ*UXQGODJHQIUHLQHXOWUDVFKDOOJHVWW]WHQ+,)8$EODWLRQ
GHV %URQFKLDONDU]LQRPV XQWHU /XQJHQIOXWXQJ GDUJHOHJW 'DEHL NRQQWH JH]HLJW ZHUGHQ GDVV VLFK
/XQJHQWXPRUHYRP3DUHQFK\PVRQRJUDSKLVFKYROOVWlQGLJDEJUHQ]HQODVVHQ'LH%%LOGJHEXQJVWHOOW
VRPLWHLQJHHLJQHWHV*XLGLQJIUGDV+,)87DUJHWLQJGDU=HQWUDOH/XQJHQWXPRUH]HLJWHQHLQH]X
YHUOlVVLJH (UZlUPXQJ GXUFK WKHUDSHXWLVFKH 6FKDOOIHOGHU 'DEHL ZXUGHQ 7HPSHUDWXUHQ EHU &
LQGX]LHUW'LHVHPVVWHQHQWVSUHFKHQGGHPJlQJLJHQ'RVLV:LUNXQJVPRGHOOHQ]XHLQHUYROOVWlQGL
JHQ 1HNURWLVLHUXQJ YRQ PDOLJQHP *HZHEH LQQHUKDOE HLQHU 6HNXQGH IKUHQ =XGHP NRPPW GDV
ZDKUVFKHLQOLFK7XPRUHLQGHULVFKlPLVFKHQ8PJHEXQJGHUJHIOXWHWHQ/XQJHHLQHHUK|KWH7KHUPR
VHQVLELOLWlWHQWZLFNHOQ%LFKHHWDO
,P5DKPHQGLHVHU$UEHLWZXUGHHUVWPDOLJJH]HLJWGDVVXQWHU/XQJHQIOXWXQJ]HQWUDOH/XQJHQWXPRUH
VRQRJUDSKLVFKJHVWW]WGXUFK+,)8DEODGLHUWZHUGHQN|QQHQ :ROIUDPHWDO'DGXUFKHU
VFKHLQW HLQ QHXDUWLJHU 7KHUDSLHDQVDW] GHU PLQLPDOLQYDVLYHQ $EODWLRQ GHV /XQJHQNDU]LQRPV
PDFKEDU
(LQH8QWHUVXFKXQJ GHU SK\VLNDOLVFKDNXVWLVFKHQ(LJHQVFKDIWHQ ]HLJWH HLQH EHVRQGHUV JHULQJH$E
VRUSWLRQGHUJHIOXWHWHQ/XQJH6RPLWNDQQWKHUDSHXWLVFKHU8OWUDVFKDOOIDVWYHUOXVWIUHLGDV3DUHQFK\P
GXUFKGULQJHQ,PIRNDOHQ7KHUDSLHJHELHWHUIlKUWQXUGDVVROLGH7XPRUJHZHEHHLQHWKHUPLVFKH,Q
GXNWLRQ ZRKLQJHJHQ GDV 3DUHQFK\P QLFKW PLW GHP +,)8 ZHFKVHOZLUNW (UVW EHL VHKU KRKHQ
6FKDOOLQWHQVLWlWHQNRPPWHV]X6FKlGLJXQJGHV/XQJHQJHZHEHV'LHVH'RVHQOLHJHQDEHUREHUKDOE
]XU$EODWLRQGHV7XPRUJHZHEHVQRWZHQGLJHU:HUWHXQGN|QQHQGXUFK.DYLWDWLRQVPRQLWRULQJ]X
YHUOlVVLJGHWHNWLHUWZHUGHQ
1DFKWHLOLJZLUNWVLFKGLHJHULQJH$EVRUSWLRQGHVJHIOXWHWHQ/XQJHQJHZHEHVDXIGLH$XVELOGXQJHLQHV
QHNURWLVFKHQ6DXPVDXV'LH6LPXODWLRQHQ]HLJWHQGDVVGXUFKWKHUPLVFKH.RQYHNWLRQVSUR]HVVHEHL
YROXPHWULVFKHU$EODWLRQHLQ1HNURVHVDXPXPGHQ7XPRUHLQJHVWHOOWZHUGHQNDQQ-HQDFK7XPRU
GXUFKPHVVHUXQG7KHUDSLHSDUDPHWHUVLQG$EODWLRQVVlXPH]ZLVFKHQPPHUUHLFKEDU9RUWHLOKDIW
IU HLQHQJURHQ6DXP LVW GLH3HUIXVLRQVXQWHUELQGXQJGXUFKGHQ)OXWXQJVGUXFNXQG HLQH(UZlU
PXQJ GHU 7XPRU XPJHEHQGHQ /|VXQJ ,Q 6XPPH ]HLJW VLFK GDVV GLH )OXWXQJ HLQ LGHDOHU
3UlSDUDWLRQVSUR]HVVGHU/XQJHIUGLH+,)8$EODWLRQ]HQWUDOHUVROLGHU/XQJHQWXPRUHLVW
6FKOXVVIROJHUXQJXQG$XVEOLFN

'LH$QDO\VHQEDVLHUHQGDXIGHQJHPHVVHQHQDNXVWLVFKHQ3DUDPHWHUQ]HLJHQGDVVPLW+LOIHIRNXV
VLHUWHU 6FKDOOIHOGHU /XQJHQWXPRUH QLFKWLQYDVLY DEODGLHUW ZHUGHQ N|QQWHQ (LQH $XVVDJH ]XU
NXUDWLYHQ )lKLJNHLW NDQQ GHU]HLW QLFKW JHJHEHQ ZHUGHQ 8QWHU RSWLPDOHQ 7KHUDSLHEHGLQJXQJHQ
N|QQWHQ$EODWLRQVUlQGHUHU]LHOWZHUGHQGLHQDFKGHU]HLWLJHP.HQQWQLVVWDQGHLQHNXUDWLYH7KHUDSLH
PDOLJQHU /XQJHQWXPRUH HUP|JOLFKHQ 'LH YROXPHWULVFKH +,)8$EODWLRQ XQWHU /XQJHQIOXWXQJ
VFKHLQWEHVRQGHUV]XU7KHUDSLHVROLGHU]HQWUDOHU77XPRUHQPLWHLQHP'XUFKPHVVHUYRQ
FPJHHLJQHW]XVHLQZHOFKHGLHKlXILJVWH(YLGHQ]LP6FUHHQLQJDXIZHLVHQ
$XV$UEHLWHQ ]XU LVROLHUWHQK\SHUWKHUPHQ/XQJHQSHUIXVLRQ LVW EHNDQQW GDVV JHVXQGHV/XQJHQSD
UHQFK\PHLQHKRKHWKHUPLVFKH6WDELOLWlWEHVLW]WXQG'RVHQYRQ&(0& WROHULHUW)UDQNH
6RPLW LVWPLWHLQHUJHULQJJUDGLJHUHQ6FKlGLJXQJGHV3DUHQFK\PVEHLYROXPHWULVFKHU+,)8
$EODWLRQ]XUHFKQHQDOVGXUFKGLH$EVFKlW]XQJGHV&(0&!]XHUZDUWHQZlUH
'LH(UJHEQLVVHGLHVHU$UEHLWOHJHQQDKHGDVVHLQ(LQVDW]DP0HQVFKHQHEHQIDOOV0DFKEDUXQGDXV
WKHUDSHXWLVFKHU 6LFKW YLHOYHUVSUHFKHQG HUVFKHLQW'LH EHQ|WLJWHQ7HFKQRORJLHQ IU GHQ NOLQLVFKHQ
(LQVDW]GHU+,)8$EODWLRQDP%URQFKLDONDU]LQRPVVLQG MHGRFK]XP7HLOQRFK LP(QWZLFNOXQJV
VWDGLXP9HUIDKUHQ ]XU LQWHUNRVWDOHQ6FKDOOHLQNRSSOXQJ VLQGZLVVHQVFKDIWOLFKXPIDVVHQGGDUJHOHJW
XQGZXUGHQH[SHULPHQWHOOPLW8OWUDVFKDOOVRZLH057JHVWW]WHQ6\VWHPHQGXUFKJHIKUW*pODWHW
DO5LHNHHWDO ,QGHU]HLWLJHU(QWZLFNOXQJVLQG:DQGOHU $SHUWXUHQPLW VHKUJURHU
2EHUIOlFKH !FP[FP0LWGHQHQNDQQHLQH IRNDOH9HUWHLOXQJ LP=LHOYROXPHQXPJHVHW]W
ZHUGHQ GLH GXUFK GHQ$QZHQGHU YRUJHJHEHQZLUG SHUV|QOLFKH.RPPXQLNDWLRQ ,QVLJKWHF7LUDW
&DUPHO ,VUDHO'XUFKGLHJURH)OlFKHZLUGJHQXJ(QHUJLHEHUHLWJHVWHOOWXP9HUOXVWHGXUFK5LS
SHQDEVFKDWWXQJHQ]XNRPSHQVLHUHQ0LW+LOIHGHV%HDPIRUPLQJVODVVHQVLFKDXFKPHKUHUH)RNLLQ
HLQHP=LHOYROXPHQVLPXOWDQHU]HXJHQ-LHWDOZDVGHQ+HL]OHLVWXQJVHLQWUDJHUK|KWXQGIU
HLQHYROXPHWULVFKH$EODWLRQDXVJHOHJWLVW,QZHQLJHQ-DKUHQZHUGHQJHHLJQHWH6\VWHPHNOLQLVFKYHU
IJEDU VHLQ PLW GHQHQ HLQH H[WUDNRVWDOH $EODWLRQ GHV %URQFKLDONDU]LQRPV XQWHU /XQJHQIOXWXQJ
HUSUREWZHUGHQNDQQ$EHUDXFKLQWUDRSHUDWLYHODSDURVNRSLVFKH+,)86\VWHPHVLQGEHUHLWVLQGHQ
86$LP(LQVDW]XQGZHUGHQLQ.U]HGLHHXURSlLVFKH=XODVVXQJHUKDOWHQ6HDHWDO
'HU$XVEOLFNOLHJWDXI]XNQIWLJHQ8QWHUVXFKXQJHQ]XU/XQJHQIOXWXQJLP057'LH0|JOLFKNHLWHQ
GHV*XLGLQJVXQGLQVEHVRQGHUHGHUQLFKWLQYDVLYHQ7KHUPRPHWULHN|QQWHQGLH$QZHQGXQJ]XU(LQ
VDW]UHLIH IKUHQ 'DV 05J)86 ELHWHW GLH )XQNWLRQDOLWlW HLQHU DNWLYHQ 6WHXHUXQJ GHV IRNDOHQ
6FKDOOIHOGHVEDVLHUHQGDXIHLQHUGXUFK057KHUPRPHWULHEHVWLPPWHQ:lUPHYHUWHLOXQJLP7XPRU
YROXPHQ'DPLWODVVHQVLFKGLHYRUJHVWHOOWHQYROXPHWULVFKHQ2SWLPLHUXQJVVWUDWHJLHQXPVHW]HQXQG
GLH$XVEUHLWXQJHLQHV1HNURVH6DXPVEHUZDFKHQ(LQHIOVVLJNHLWVVHQVLWLYH%LOGJHEXQJZUGHGDU
EHU KLQDXV $XIVFKOXVV EHU GHQ 5HVRUSWLRQV]XVWDQG EHL 5HYHQWLODWLRQ JHEHQ ZRGXUFK HLQ
LQGLYLGXHOOHV.ULWHULXP]XU$XVOHLWXQJGHU%HDWPXQJJHZRQQHQZHUGHQN|QQWH
6FKOXVVIROJHUXQJXQG$XVEOLFN

'LH )OXWXQJ EHGDUI GHU 4XDOLIL]LHUXQJ GXUFK %%LOGJHEXQJ XP VLFKHU]XVWHOOHQ GDVV YRU
+,)8,QLWLLHUXQJNHLQ*DVPHKULP/XQJHQJHZHEHYRUKDQGHQLVW6RQRJUDSKLHLVWQXULQ$XVQDK
PHIlOOHQLP057P|JOLFK6KHUZRRGHWDO,Q]XNQIWLJHQ$UEHLWHQVROOWHJHSUIWZHUGHQ
REGLH%HZHUWXQJGHU)OXWXQJVTXDOLWlW5HVWJDVGXUFK05,GHU%%LOGJHEXQJJOHLFKZHUWLJLVW
'HUYRUJHVWHOOWH)OXWXQJVYRUJDQJLP*URWLHUPRGHOOLVWLQQHUKDOEYRQ6WXQGHQYRQ$QlVWKHVLH
(LQOHLWXQJELV]XU5HYHQWLODWLRQGXUFKIKUEDU'DEHLVWHKW]XU+,)8$EODWLRQHLQVWDELOHV)OXWXQJV
IHQVWHU YRQ PLQGHVWHQV HLQHU 6WXQGH ]XU 9HUIJXQJ 'LHV HUP|JOLFKW EDVLHUHQG DXI GHQ
YRUJHVWHOOWHQ$QQDKPHQGHU+,)8/HLVWXQJVGDWHQHLQHPLQLPDOLQYDVLYH7KHUDSLHYRQ]ZHL7XPR
UH D PP 'XUFKPHVVHU RGHU YRQ  NOHLQHQ 7XPRUHQ ∅PP /XQJHQIOXWXQJ XQG +,)8
N|QQHQZLHGHUKROWDQJHZHQGHWXQGEHLVSLHOVZHLVHLQ)lOOHQXQYROOVWlQGLJHU$EODWLRQRGHUEHL1HR
SODVLHQHUQHXWGXUFKJHIKUWZHUGHQ
,QGLHVHU$UEHLWZXUGHQ7XPRUHGHV16&/&XQWHUVXFKW,QGHU/XQJHPDQLIHVWLHUHQVLFKPHWDVWD
WLVFKH3UR]HVVHH[WUDSXOPRQDOHU0DOLJQLWlWHQ/XQJHQPHWDVWDVHQWUHWHQKlXILJPXOWLSHODXIXQGVLQG
QLFKW VHOWHQ VWUDKOHQ XQG FKHPRUHVLVWHQW 6FKLUUHQ HW DO  ,P )DOOH HLQHU ]HQWUDOHQ /RNDOL
VDWLRQLVWGLH5HVHNWLRQDXIJUXQGGHV]XHUZDUWHQGHQ3DUHQFK\PYHUOXVWHVRIWQLFKWYHUWUHWEDU
'HU(LQVDW]]XUPLQLPDOLQYDVLYHQ$EODWLRQYRQ0HWDVWDVHQZLUGYHUPXWOLFKHKHUNOLQLVFKH$N]HS
WDQ] ILQGHQ DOV ]XU 7KHUDSLH GHV %URQFKLDONDU]LQRPV'HVKDOE VROOWHQ JUXQGOHJHQGH$UEHLWHQ ]XU
6RQRPRUSKRORJLHXQG:lUPHLQGXNWLRQGXUFK+,)8LQ=XNXQIWDXFKDQPHWDVWDWLVFKHP*HZHEH
GXUFKJHIKUWZHUGHQ

 
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+XPDQ[HQRJUDIWV
DUHQRWUHMHFWHGLQDQDWXUDOO\RFFXUULQJLPPXQRGHILFLHQWSRUFLQHOLQH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VHJPHQWHFWRP\ DQG WKRUDFRVFRSLF OREHFWRP\ IRU VPDOOVL]HG VWDJH ,$ OXQJ FDQFHU$QQ
7KRUDF6XUJ



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
$QKDQJ

'DQNVDJXQJ

KLHUPLWP|FKWH LFKDOOHQGLH]XU(QWVWHKXQJXQG5HLIXQJGHV7KHPHQJHELHWHVDXVGHUGLHYRUOLH
JHQGHQ $UEHLW HUJDQJHQ LVW GDQNHQ 2KQH GLH JURDUWLJH 8QWHUVWW]XQJ DXV IDFKOLFKHU XQG
RUJDQLVDWRULVFKHU6LFKWZlUHGLH(UVWHOOXQJGHU'LVVHUWDWLRQQLFKWP|JOLFKJHZHVHQ
+LHUEHLJLOWPHLQEHVRQGHUHU'DQN+HUUQ&KHIDU]W3''UPHGKDELO/HVVHUIUGDVWKHPDWLVFKH
,QWHUHVVHXQGGLHLQWHQVLYH(LQIKUXQJLQGLHNOLQLVFKH3UD[LVGHU7KRUD[FKLUXUJLH+HUUQ3URI'U
UHUQDWPHGKDELO5HLFKHQEDFKP|FKWHLFKIUGLH$QQDKPHGHV3URPRWLRQVWKHPDVXQGGLH+LOIH
LQGHU3XEOLNDWLRQVSKDVHGDQNHQ6RZLH+HUUQ3URI'UUHUQDW*HPPHNHIUGLH(UVWHOOXQJGHV
*XWDFKWHQVXQGGLH(PSIHKOXQJHQ]XP6HQVRUEDX
'DUEHUKLQDXVJLOWPHLQ'DQNGHPJHVDPWHQ65+:DOGNOLQLNXP*HUDZHOFKHVPHLQHQXQNRQYHQ
WLRQHOOHQ,GHHQLPPHURIIHQJHJHQEHUVWDQG'DEHLZXUGHPLUGLH8QWHUVWW]XQJDOOHU$EWHLOXQJHQ
YRQ/XQJHQNUHEV]HQWUXPPLW)UDX%HORZXQG.ROOHJHQGHU*HVFKlIWVIKUXQJ&RQWUROOLQJGXUFK
+HUUQ3''U/HGHUXQG+HUUQ/HFKQHUGHU5DGLRORJLHPLWDSO3URI%RHWWFKHUXQG'U+RIPDQQ
VRZLHGHU3DWKRORJLHGXUFK'U%ROW]HELVKLQ]XU0DWHULDOZLUWVFKDIWPLW+HUUQ6FKHLEHXQG+HUUQ
1RUGPDQQ]XWHLO
'HQ.ROOHJHQGHV,QVWLWXWVIU9HUVXFKVWLHUNXQGH+HUU'U6FKXEHUWXQG)UDX'U%LVFKRIIP|FKWH
LFKIUGLHSURIHVVLRQHOOH2UJDQLVDWLRQXQG'XUFKIKUXQJGHU9HUVXFKHGDQNHQWURW]GHU]HLWOLFKHQ
XQGILQDQ]LHOOHQ(QJSlVVH
1HEHQ GHU IDFKOLFKHQ 8QWHUVWW]XQJ KDEH LFK GXUFK PHLQH )DPLOLH PLW 7RFKWHU (PD XQG )UDX
6X]DQDVRZLH(OWHUQYLHO)UHLUDXPHUKDOWHQRKQHGHQGLHVH$UEHLWQLFKWPDFKEDUJHZHVHQZlUH


 
$QKDQJ

Ú¡

+LHUPLW HUNOlUH LFK)UDQN:ROIUDPGDVVPLUGLH3URPRWLRQVRUGQXQJGHU0HGL]LQLVFKHQ)DNXOWlW
GHU)ULHGULFK6FKLOOHU8QLYHUVLWlWEHNDQQWLVW
LFKGLH'LVVHUWDWLRQVHOEVWDQJHIHUWLJWKDEHXQGDOOHYRQPLUEHQXW]WHQ+LOIVPLWWHOSHUV|QOLFKHQ0LW
WHLOXQJHQXQG4XHOOHQLQPHLQHU$UEHLWDQJHJHEHQVLQG
PLFKIROJHQGH3HUVRQHQEHLGHU$XVZDKOXQG$XVZHUWXQJGHV0DWHULDOVVRZLHEHLGHU+HUVWHOOXQJ
GHV0DQXVNULSWVXQWHUVWW]WKDEHQ
+HUU3''UPHGKDELO7KRPDV/HVVHUEHLGHU*HZHEHSUlSDUDWLRQGHU'XUFKIKUXQJGHU7LHU
YHUVXFKHVRZLHIDFKOLFKHQ%HUDWXQJ
3URI'UUHUQDWPHGKDELO-UJHQ5HLFKHQEDFKIUGLH'XUFKVLFKWGHU$UEHLWXQG2UJDQLVDWLRQLQ
GHU'LVVHUWDWLRQVSKDVH
'U6FKXEHUWXQG)UDX'U%LVFKRIIEHLGHU'XUFKIKUXQJGHU7LHUYHUVXFKH
'U%ROW]HIUGLHSDWKRORJLVFKHQ8QWHUVXFKXQJHQDQGHQ*HZHEHSUREHQ

GLH+LOIHHLQHV3URPRWLRQVEHUDWHUVQLFKWLQ$QVSUXFKJHQRPPHQZXUGHXQGGDVV'ULWWHZHGHUXQ
PLWWHOEDUQRFKPLWWHOEDUJHOGZHUWH/HLVWXQJHQYRQPLUIU$UEHLWHQHUKDOWHQKDEHQGLHLP
=XVDPPHQKDQJPLWGHP,QKDOWGHUYRUJHOHJWHQ'LVVHUWDWLRQVWHKHQ

GDVVLFKGLH'LVVHUWDWLRQQRFKQLFKWDOV3UIXQJVDUEHLWIUHLQHVWDDWOLFKHRGHUDQGHUHZLVVHQVFKDIWOL
FKH3UIXQJHLQJHUHLFKWKDEHXQGGDVVLFKGLHJOHLFKHHLQHLQZHVHQWOLFKHQ7HLOHQlKQOLFKHRGHUHLQH
DQGHUH$EKDQGOXQJQLFKWEHLHLQHUDQGHUHQ+RFKVFKXOHDOV'LVVHUWDWLRQHLQJHUHLFKWKDEH



-HQDGHQ
 
$QKDQJ

/HEHQVODXI
9RUXQG=XQDPH  )UDQN:ROIUDP
*HEXUWVWDJ 2UW   LQ6|PPHUGD
6WDDWVDQJHK|ULJNHLW  GHXWVFK
)DPLOLHQVWDQG  YHUKHLUDWHW
.LQGHU   

$XVELOGXQJ
² 6WXGLXPGHU0HGL]LQWHFKQLN     78,OPHQDX
$EVFKOXVV'LSORP,QJHQLHXU780HGL]LQSK\VLNHU
$XVODQGVSUDNWLNXP    8QLYHUVLWlW/LQN|SLQJ6
8QLYHUVLWlWVNOLQLNXP,QVWLWXWIUPHG,QIRUPDWLN

EHUXIOLFKH6LWXDWLRQ
 0HGL]LQSK\VLNHU   65+:DOGNOLQLNXP*HUD
 3URMHNWEH]XJÅXQLODWHUDOH/XQJHQIOXWXQJ]XU+,)8$EODWLRQGHV%URQFKLDONDU]LQRPV´
 ([WHUQDO$ZDUG3URJUDP)86)RXQGDWLRQ&KDUORWWHVYLOOH86$Å)HDVLELOLW\RI05J)86
OXQJFDQFHUWUHDWPHQW´
² (QWZLFNOXQJVLQJHQLHXU  6PDUW0DWHULDO*PE+'UHVGHQ
 (QWZLFNOXQJYRQ8OWUDVFKDOONRPSRQHQWHQDXI3LH]RNRPSRVLW%DVLV
² ZLVVHQVFKDIWOLFKHU0LWDUEHLWHU  5:7+8QLNOLQLNXP$DFKHQ
- 'XUFKIKUXQJNOLQLVFKHU6WXGLHQ]XUSXOPRQDOH8OWUDVFKDOOGLDJQRVWLN
- 0LWZLUNXQJDQ/HKUHXQG)RUVFKXQJ
² (QWZLFNOXQJVOHLWHU     )ULHQGO\6HQVRUV$*-HQD
- PHG8OWUDVFKDOO*HUlWHHQWZLFNOXQJ.ODVVH,,D
- 3URMHNWOHLWXQJÅ8OWUDVFKDOOEDVLHUWHVPRELOHV:HKHQHUIDVVXQJVV\VWHP´
YRUKHU
- 0)3$DQGHU%DXKDXVXQLYHUVLWlW:HLPDU
- 2WWR6FKLOO*PE+/DLFKLQJHQ3UREVW]HOOD


0LWJOLHGVFKDIWHQ
 'HXWVFKHQ*HVHOOVFKDIWIU8OWUDVFKDOOLQGHU0HGL]LQ'(*80
 VWHOOY6HNWLRQVOHLWHU$*Å1DWXUZLVVHQVFKDIWXQG7HFKQLN´
 (XURSHDQ6RFLHW\RI+\SHUWKHUPLF2QFRORJ\(6+2
 ZLVVHQVFKDIWOLFKHU%HLUDW´(XURSHDQ-RXUQDORI8OWUDVRXQGLQ0HGLFLQH8,0µ


$QKDQJ



:ROIUDP)Å*URHVVHQYHUWHLOXQJGHU$HURVROHYRQ8OWUDVFKDOOYHUQHEOHUQ´,Q$HURVROHLQGHU
,QKDODWLRQVWKHUDSLH',675,9HUODJ
0RUHQ] . %LOOHU +:ROIUDP ) /HRQKDGW 6 5WHU ' *ODDE 7 8KOLJ 6 +RKOIHOG - 
Å'HWHFWLRQ RI DLU WUDSSLQJ LQ FKURQLF REVWUXFWLYH SXOPRQDU\ GLVHDVH E\ ORZ IUHTXHQF\
XOWUDVRXQG´%0&3XOPRQDU\0HGLFLQH
/HVVHU7:ROIUDP)%ROW]H&Å6HDOLQJRISXOPRQDU\DUWHULHVZLWK/LJD6XUH,QYLYRDQG
H[YLYRH[DPLQDWLRQV´-RXUDORI7KRUDFLFDQGFDUGLRYDVFXODU6XUJHU\-7&96
/HVVHU 7 6FKXEHUW + %LVFKRII 6 :ROIUDP )  Å/XQJ IORRGLQJ HQDEOHV HIILFLHQW OXQJ
VRQRJUDSK\DQG WXPRXU LPDJLQJ LQKXPDQ H[YLYR DQGSRUFLQH LQYLYR OXQJFDQFHUPRGHOV´
(XU-0HG5HV
:ROIUDP)5HLFKHQEDFK-/HVVHU7KÅ$QH[YLYRKXPDQOXQJPRGHOIRUXOWUDVRXQGJXLGHG
+,)8WKHUDS\XVLQJOXQJIORRGLQJ´8OWUDVRXQG0HG	%LRO
:ROIUDP)6FKXEHUW+%LVFKRII6/HVVHU7KÅ(IIHFWRI OXQJIORRGLQJDQGKLJKLQWHQVLW\
IRFXVHG XOWUDVRXQG RQ OXQJ WXPRXUV DQ H[SHULPHQWDO VWXG\ LQ DQ H[YLYR KXPDQ FDQFHU
PRGHODQGVLPXODWHGLQYLYRWXPRXUVLQSLJV´(XU-0HG5HV
/HVVHU76FKXEHUW+*OOPDU'5HLFKHQEDFK-:ROIUDP) Å2QHOXQJIORRGLQJUHGXFHV
WKHLSVLODWHUDOGLDSKUDJPPRWLRQGXULQJPHFKDQLFDOYHQWLODWLRQµ(XU-0HG5HV
